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THE FUNCTIONAL ACTIVITY OF SINGLE 
UNITS IN THE CENTRAL NERVOUS 
SYSTEM’ 


By Dr. J. F. FULTON 
LABORATORY OF PHYSIOLOGY, YALE UNIVERSITY SCHOOL OF MEDICINE 


Wir the recognition of the neurone as the ultimate 
anatomical unit of the nervous system it came to be 
tacitly assumed that all nervous and mental phe- 
nomena are, in the last analysis, explicable in terms 
of the combined activity of single nerve elements. 
Individual neurones, however, had, until very recently, 
eluded isolation as functioning entities, and knowledge 
of the intimate details of their behavior was therefore 
lacking. Without this information it was quite im- 
possible to form a satisfactory conception of the 
elementary principles of nervous activity, and many 
details of reflex action remained obscure. Single 
muscle fibers, to be sure, had been studied by Lucas, 
Pratt and others to great advantage, and single 


1 Schiff Foundation Lecture, Cornell University, April 
17, 1931 


axones had been placed under direct observation by 
using artificial stimulation (pore electrode), but 
these studies gave little or no information concerning 
the characteristics of the nerve cell itself. The re- 
sponses of a single intact neurone, activated within 
the central nervous system by a natural stimulus, 
were first placed under direct observation in 1928, and 
since then notable progress has been made in the 
analysis of their behavior. The quest of a single 
neuro-muscular unit has in fact had many of the 
dramatic features associated with the quest of the 
single atom, and the success achieved by the physiolo- 
gist is in most respects quite as remarkable as that 
of the physicist. 

Isolation of the unit was made possible largely by 
virtue of the electrical response accompanying activ- 
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ity. The potentials developed by such microscopical 
units are small, but with modern valve-amplification 
this is a matter of little consequence; a much greater 
difficulty has been the anatomical isolation of the 
unit from the myriad of similar structures—nerve 
cells, nerve fibers, muscle fibers—surrounding it. 
This special problem is well exemplified by the early 
work on the voluntary electromyogram. Since every 
muscle fiber gives rise to an electrical response dur- 
ing activity, numerous and large electrical deflections 
can be obtained from a muscle, e.g., the human biceps, 
during voluntary effort. A large number of studies 
concerning the nature of such electrical variations 
were carried out with capillary electrometer and later 
with the Einthoven galvanometer, and the attempt 
was made by Gotch, Piper, Garten, Forbes, Adrian 
and others, to infer the characteristics of activity of 
the individual nerve cells which had thrown the 
muscles into voluntary activity. In the early litera- 
ture much of the discussion turned upon the existence 
of an alleged rhythm of approximately 50 per second 
which was commonly seen in the voluntary electro- 
myogram (Fig. 1). At best, however, it was an 


Fie. 1. An electromyogram of voluntary contraction 
of the flexor muscles of the forearm obtained by Piper. 
Note the rhythm of approximately 50 per sec. Time 0.20 
sec. (H. Piper, ‘‘Uber die Ermiidung bei willkiirlichen 
Muskelkontraktionen.’’ Arch. f. Anat. u. Physiol., 491— 
498, 1909.) 


“impure” rhythm, for there were many subsidiary 
vibrations (“secondary waves”) thought to be due to 
elements out of phase with the majority. The real 
difficulty lay not here, but in the interpretation 
of the “primary” (50 per sec.) waves. There was 
no clear proof that they represented the responses 
Of single units; it was quite possible that rotation of 


activity occurred among individual elements and that 


any given neurone might respond at a much lower 
rate than that indicated by the 50 per second rhythm. 
I had oceasion six years ago to review the subject 
in some detail, and, in view of these and other con- 
siderations, I ventured at that time to make the fol- 
lowing prediction:? “Not until the responses of 
individual units can be recorded singly will electrical 
records give a decisive answer as to rate of discharge 
of spinal motor neurones. Already, however, (1925) 
Adrian and Zotterman have succeeded in recording 
the action currents of a single proprioceptive afferent 


2J, F. Fulton, ‘‘ Muscular Contraction and the Reflex 
Control of Movement,’’ Baltimore: Williams & Wilkins, 
pp. 477-478. 
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nerve fibre responding to an adequate stimulys 
(stretch) applied to its end-organ. In addition to 
the importance of so great a technical achievement, 
it also promises that a definitive solution of the long- 
debated question of the intrinsie rhythm of spinaj 
centers may be reached in the near future.” The 
inference was an obvious one and I ean take little 
eredit for its unexpectedly prompt justification, since 
it has come about through the ingenuity and fore. 
sight of other investigators. 

While studying the stretch reflex’ of the red fibered 
soleus muscle (cat), Denny-Brown* observed that on 
applying very slight degrees of stretch to the tendon 
a regular sequence of small galvanometer deflections 
was obtainable from the muscle (Fig. 2). He cor- 


Kosec. 


Fia. 2. The electrical response of single units of 
soleus muscle responding to slight stretch; string gal- 
vanometer record unamplified. In A the unit ‘a’ drops 
out toward the end of the record and unit ‘b’ persists, 
In B the waxing and waning of two units discharging 
at slightly different rates is clearly seen (Denny-Brown). 


rectly interpreted these as being due to the activity 
of the group of muscle fibers innervated by a single 
anterior horn cell of the spinal cord. When the 
stretch stimulus was slightly increased a seeond group 
of action currents usually appeared maintaining a 
different rhythm from the first, and therefore waxing 
and waning with the first series of deflections (Tig. 
2). It was quite evident that the second series of 
deflections represented the activity of an additional 
motor unit. With further stretch more units come in 
and the electrical deflections ultimately become quite 
confused and irregular. 

Working independently of Denny-Brown, Adrian 
and Bronk® succeeded, at approximately the same 
time, in obtaining from nerve the action currents of 
single discharging units. Their observations as to 
rate of discharge, waxing and waning of discrete 
rhythms, ete., entirely confirmed, and in some respects 

8 E. G. T. Liddell and ©. 8, Sherrington, ‘‘Reflexes in 
Response to Stretch (myotatic reflexes),’’ Proc. Roy. Soc. 
B/96: 212-242, 1924. 

4D. E. Denny-Brown, ‘‘On the Nature of Postural 
Reflexes,’’ Proc. Roy. Soc., B/104: 252-301, 1929. 

5 E. D. Adrian and D, W. Bronk, ‘‘The Discharge of 
Impulses in Motor Nerve Fibers. Part II. The Fre- 


quency of Discharge in Reflex and Voluntary Contrac- 
tions,’’ Jour. Physiol., 67: 119-151, 1929. 
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(to be considered later), considerably extended the 
work of Denny-Brown. Before describing the details 
of these important observations, we must pause to 
diseuss the anatomical basis of the so-called “motor 
unit.” It was a matter of some surprise to realize 
that a string galvanometer, without the aid of valve- 
amplification, was capable of registering the action 
currents from such a unit. 


Tue Moror Unir® 


Denny-Brown’s observation was in harmony with 
the belief that a motor nerve fiber, through peripheral 
bifureation, generally innervates a relatively large 
number of muscle fibers. However in 1928 very few 
direct observations were available from which an exact 
calculation could be made. The early (1873) esti- 
mates of Tergast’ * and others had not taken into con- 
sideration the existence of a large proportion of 
sensory fibers in muscle nerves. But in the case of 
the tenuissimus muscle it was evident from the data 
of Porter and Hart® and Adrian,’® that as many as 
140 to 160 muscle fibers must be innervated by a 
single motor nerve fiber.* This presupposed extensive 
peripheral dichotomy, the existence of which was 
made quite clear by the observations of Cooper,?* 
who studied the peripheral ramifications of motor 
nerve fibers in the frog and the cat. She encountered 
many instances of double branching and one instance 
of “trichotomy.” 

The problem of complete enumeration of all of the 
fibers in a given muscle with a view to determination 
of the “innervation ratio” has recently been under- 
taken by D. A. Clark.12 Using cats whose hind limbs 
had been desensitized by removal of all appropriate 
posterior root ganglia (in which therefore complete 
degeneration of all sensory fibers had occurred), he 
was able to count the motor nerve fibers accurately, 
and he developed an ingenious method for enumerat- 

6 The phrase ‘‘motor unit’’ was introduced in 1925 by 
Sherrington who later defined it as follows: ‘‘The muscle 
and its nerve may be thought of as an additive assembly 
of ‘motor units,’ meaning by ‘motor unit’ an individual 
motor nerve fibre together with the bunch of muscle 
fibres it innervates.’’ 

7P. Tergast, ‘‘Ueber das Verhiiltniss von Nerve und 
Muskel,’’ Arch. f. Mikros. Anat., 9: 36-46, 1873. 

8 Tergast observed one nerve fiber to about three 
muscle fibers in the eye muscles of sheep, but a ratio of 
1: 80 to 1: 120 for the limb muscles of the dog. 

®E. L. Porter and V. W. Hart, ‘‘ Reflex Contractions 
of an All-or-None Character in the Spinal Cat,’’ Am. 
Jour. Physiol., 66: 391-403, 1923. 

10E. D. Adrian, ‘‘The Spread of Activity in the 
Tenuissimus Muscle of the Cat and in Other Complex 
Muscles,’? Jour. Physiol., 60: 301-315, 1925. 

18. Cooper, ‘‘The Relation of Active to Inactive 
Fibres in Fractional Contraction of Muscle,’’ Jour. 
Physiol., 67: 1-13, 1929. 

12D, A. Clark, ‘‘Muscle Counts of Motor Units: A 


Study in Innervation Ratios,’’ Am. Jour. Physiol., 96: 
296-304, 1931, 
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ing all of the muscle fibers, using two representative 
muscles, soleus and extensor longus digitorum. For 
soleus an innervation ratio of 1 to 120 was established 
and for extensor longus digitorum 1 to 155. This 
means that when a single anterior horn cell supplying 
the soleus muscle discharges, on an average 120 muscle 
fibers are thrown into action. This readily accounts 
for the facility with which Denny-Brown was able to 
secure action currents of a single unit. 

One of the first questions that presents itself relates 
to the tension value of such a group of muscle fibers. 
How much tension can a single unit develop? It is 
obvious that this value will impose an absolute limit 
to the degree of fractionation of which the central 
nervous system is capable in respect of the muscle 
which it controls. Chronologically this particular 
problem was considered before the ratios of Clark 
were established, in a paper by Eccles and Sherring- 
ton*® published in June, 1930. 

Using deganglionated preparations they measured, 
by means of an accurate torsion-wire myograph, the 
total tension developed during a twitch and in a 
tetanus of a group of representative muscles includ- 
ing soleus, extensor longus digitorum, and gastroc- 
nemius. Afterwards, the motor nerve fibers supplying 
the muscle in question were enumerated and the value 
so obtained was divided into the total tension develop- 
ment previously observed. The figures arrived at for 
the tetanus were surprising and are indicated as fol- 
lows: 


Gm. No. units 
Gastrocnemius (medial head).......... 30.1 430 
Soleus ..... 9.9 200 
Semitendinosus 5.5 630 
Extensor longus digitorum ................... 8.6 330 
Crureus 10.2 250 


For the twitch, values of approximately a third to 
a quarter of this amount were obtained. It is thus 
evident that a single anterior horn eell of gastroc- 
nemius is capable of controlling as much as 30 grams 
of tension, being larger the larger the animal. On 
the basis of Clark’s enumeration for soleus and exten- 
sor longus digitorum, it was possible to caleulate a 
number of additional values, i.e., weight per muscle 
fiber, and tension per muscle fiber, as indicated in the 
following table taken from his paper.?” 

Eeeles and Sherrington also made a number of 
significant observations concerning the dichotomy of 
motor nerve fibers; thus on enumerating the number 
of mylinated fibers at various levels between the spinal 
cord and a given muscle, they observed a considerable 


13 J. C. Eccles and C. S. Sherrington, ‘‘ Numbers and 
Contraction-Values of Individual Motor-Units Examined 
in Some Muscles of the Limb,’’ Proc. Roy. Soc., B/106, 
326-357, 1930. 
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inerease in the more peripheral cross-sections. This 
is well indicated in their diagram (Fig. 3) of the 
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Fig. 3. Eccles and Sherrington’s diagram showing 
their enumerations of fibers in the nerve to gastrocnemius 
medialis during 53 mm of its course toward the muscle. 


deafferented nerve to gastrocnemius medialis, observed 
during 53 mm of its course toward the muscle. At 
the beginning it had 662 motor fibers and at the distal 
point examined, 815. 

Eecles and Sherrington also observed that the motor 
fibers fell into two groups with respect to their size, 
a large number of approximately 4 and a second 
group of roughly 14 to 15. Both groups come 
through the anterior root and were unaffected by 
removal of the sympathetic ganglion chain. The pre- 
sumption is that both the large and the small fibers 
innervate muscle fibers in the usual way through 
motor end-plates, and the question naturally arises 
as to the reason for these differing diameters. In 
studying the incidence of dichotomy Eccles and Sher- 
rington found that the largest fibers were the earliest 
to divide in their course from spinal cord to muscle 
and that dichotomy was seldom encountered among 
the fibers of small diameter except it occur relatively 
near their ultimate terminations. 
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They were inclined therefore to believe that the 
large fibers, through extensive dichotomy, form the 
largest motor units. The small fibers, forming smaller 
motor units, serve to make the delicate adjustments 
necessary for muscular coordination. LEecles and 
Sherrington also infer that the total area of the 
large fibers gives an index of the total number of 
muscle fibers which they supply. Though only 66.3 
per cent. in point of numbers, the large group form 
92.4 per cent. of the total cross-sectional area. The 
presumption, therefore, is that the majority of units 
are large. 

Denny-Brown was aware that the tension developed 
by single units was of the order of magnitude of 1 to 
20 gms, but his levers did not permit accurate deter- 
mination. The average contraction-tension per motor 
unit for the twitch of soleus in one of Eeeles and 
Sherrington’s anatomical estimates was 2.48 gms. 
With a specially devised eye-muscle myograph (tor- 
sion-wire pattern) Eecles and Sherrington’® were 
able to obtain stretch reflexes of varying sizes in 
response to a momentary tap on the table to which 
the muscle was fixed. A twitch-like response often 
appeared which was seldom less than c. 2.0 gms in 
tension (Fig. 4), and, if the tap were more intense, 


ste. 
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Fig. 4. Simultaneous electrical and mechanical record 
of units (2 to 3) of the soleus muscle (decerebrate cat) 
responding to a momentary tap. In the lower record a 
tetanic response is seen (Eccles and Sherrington). 


larger responses occurred which, on measurement, 
proved to differ from one another by increments of 
1.5 to 2.5 gms; thus in one of their figures showing 
a series of responses, the tension values. were as fol- 
lows: 0, 0, 2.5, 2.5, 4, 6.5, 6.5, 6.5, 6.5, 7, 8.7, 10.5 
gms. From this they conclude (p. 352), “There 
seems no reason to doubt that the 2.5 gm. responses 
are twitches of single motor-units, and the 4 gm. re- 
sponses of 2 units. Continuing the series it seems 


likely that 6.5-7 gm. is given by 3 units, 815 gm. by 4 
units, and 10.5 gm. by 5 units. In this series 2.5 gm. 
is the greatest tension of a single unit and 1.5 gm. is 
the smallest. Further observations during the experi- 
ment accorded perfectly with these values; in all cases 
1.5 or 2.5 gm. was the tension produced by a single 
unit.” Occasionally in their experiments a firm tap 
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was not followed by a rise of tension (Fig. 4); in 
such a case there was no electrical response from the 
muscle, and, as they point out, this serves as an 
admirable control to the experiment: i.e., there was 
either a response of c. 2.0 gm on the tension record 
associated with a 1 to 2 mm on the electrical record, 
or no response in either. 

In some of their records repetitive responses (Fig. 
4) were obtained involving single units, and the great- 
est tension registered did not exceed 10.4 gm and 
varied between that value and c. 7.0 gm. This is 
within the range which one would anticipate from the 
average contraction-tension per motor unit worked 
out on anatomical grounds (see above). 


Rate OF DISCHARGE OF THE ANTERIOR Horn CELL 


The most important disclosure from study of single 
units is their relatively slow rate of discharge. From 
observations on the voluntary electromyogram, and 
more particularly from reflex electromyograms in 
animals (in which responses had been taken en masse 
from the muscle as a whole), it had been inferred 
that nerve cells may discharge at rates varying from 
50 to 500 per see. It is certainly significant that with 
isolated units in “tonie” contraction no rhythm higher 
than 25 per sec. has ever been observed, and the 
majority have shown rates varying from 5 to 20 per 
see.; thus, in Denny-Brown’s record (Fig. 2), the 
first unit was discharging at 7 per sec. and the second 
at 5.5. In Eecles and Sherrington’s tetani of soleus 
the highest rate seen was 13.7 (Fig. 4). To be sure, 
these observations were made on soleus, a relatively 
slow muscle, but the remarkable work of Adrian and 
Bronk* confirms the values obtained, and we now pro- 
pose to consider this work in detail. 

By carefully dissecting a nerve trunk under a 
binocular microscope, Adrian and Bronk found it 
possible to transect all but two or three fibers so that 
only these remained in functional continuity with the 
nervous system. Leads were then taken from the 
nerve at points distal to the dissection, and with 
valve-amplification the responses of individual fibers 
were readily recorded by means of a capillary elec- 
trometer. Various muscle nerves were then examined 
under different forms of stimulation. During a flexor 
reflex (decapitate cat), evoked by pinching the foot 
and recorded from the nerve to peroneus longus, the 
discharge in a single unit was at first very slow, e.g., 
5 or 6 per sec., attaining at the end of 1 to 2 seconds 
a rate of 18 to 20 per sec., again subsiding as the 
stimulus of the foot was diminished (Fig. 5). In an 
extensor nerve (decerebrate preparation), e.g., that 
to vastus lateralis, individual units were readily ob- 
tained which at rest discharged continuously for long 
periods at 20 to 25 per sec.; at the height of a crossed 
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Fie. 5. Adrian and Bronk’s curve illustrating the 
variation in the rate of response of a single unit of 
peroneus longus during a flexor reflex. Exp. 2, decapi- 
tate preparation; Exp. 3, decerebrate with spinal transec- 
tion. 


extensor reflex the rate might rise as high as 80 to 90 
per sec., never above 100. This showed quite clearly 
that the stronger the stimulus, the more rapid the rate 
of discharge, and it was evident from this that rate 
of discharge is a highly important factor in the grad- 
ing of contraction in skeletal muscle. It is a fact of 
some significance that alterations in rate were more 
readily demonstrated in extensor muscles than in 
flexors, for the extensors are called upon for more 
delicate adjustments of posture and movement than 
is generally required in the more primitive flexor 
reactions. 

By another ingenious device Adrian and Bronk® 
have succeeded in recording single muscle fiber groups 
in muscles whose nerves were not artificially cut down. 
They employed the expedient of a concentric needle 
electrode consisting of a small hypodermic needle into 
which was inserted a No. 36 gauge enamel wire (193 » 
in diameter), the outside of the hypodermic needle 
forming one electrode and the exposed cut surface of 
the enamel wire, the other. In this way they suc- 


_4:25 SEC. 


Fie. 6. Record of the development of a voluntary 
contraction of the human triceps obtained with the con- 


centric needle electrode. In A one unit is responding, 
at first slowly and then more rapidly; a second unit then 
appears which in B is seen waxing and waning with the 
first. In C a large number of units are discharging 
(Adrian and Bronk). 


at 

* 

> 

| 

4 
4 
; 

4 
: 


690 SCIENCE 


ceeded in obtaining single and double units during 
voluntary contraction of human arm muscles (Fig. 6). 
Not infrequently a contraction began at a rate of 5 
or 6 per sec., gradually increasing in magnitude as the 
contraction became stronger, ultimately reaching 30 
or 40 per sec., and occasionally as much as 50. There 
was no evidence of a predominant 50 per sec. rhythm 
such as one sees when the muscle mass is examined 
as a whole (Fig. 1). Once more they demonstrated 
marked grading of rate during the development of 
contraction. With this technique they also re-exam- 


ined certain muscles of the cat, including soleus, con- 


firming Denny-Brown, and they also observed in 
quadriceps that a “tonic” discharge at a rate of 9 or 
10 per sec. might persist for long periods of time 
without alteration in rate. Denny-Brown had indi- 
eated quite clearly that these so-called “tonic” re- 
sponses were in reality stretch reflexes, for they 
disappeared when the muscle was caused to relax. 
Though its rate during a stretch reflex is usually 
remarkably constant, it may be diminished by appli- 
cation of a weak inhibitory stimulus (Denny-Brown), 
and I have several times seen soleus units slow down 
before dropping out of action on turning the head of 
the preparation away from the recording muscle, a 
manoeuvre which diminishes the resting tonus in the 
extensor muscles on that side (Magnus and de Kleyn). 

With these characteristics of discharge in mind it 
is apparent that if more than a few fibers are brought 
into action, each one discharging asynchronously at 
a variable rate, the electrical result will be a complex 
series of deflections which would utterly defy analysis. 
Such records are readily obtained on gradually in- 
creasing a stretch reflex; first one unit, then another, 
later three or four come in, and ultimately a number 
so large that the electrical record is meaningless. 
The important outcome of the analysis of the rates of 
discharge are twofold: (1) Gradation of activity may 
be achieved, especially in extensor muscles, by varia- 
tion in rate of discharge; (2) tonic responses are 
maintained by rates of discharge ranging from 5 to 
15 per sec., at which rate a fiber can go on discharg- 
ing indefinitely, apparently without fatigue. 


OTHER CHARACTERISTICS OF THE Motor Unit 


Through analysis of the deafferented tibialis anticus 
muscle of the cat responding reflexly to two suitably 
timed, single break-shock stimuli applied to one of 
the afferent nerves of the hind limb, Eccles and Sher- 
rington in a very recent series of studies'*-15, 16,17, 18 

14 J. C. Eeeles, ‘‘Studies on the Flexor Reflex. III. 
The Central Effects Produced by an Antidromic Volley,’’ 
Proc. Roy. Soe., B/107: 557-585, 1931. 

15 J. C. Eccles and C. 8. Sherrington, ‘‘ Studies on the 


Flexor Reflex. I. Latent Period,’’ Proc. Roy. Soe., 
B/107, 511-534, 1931. 
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have thrown much new light upon the functiona] 
activity of the units involved in the flexor reflex. For 
convenience of designation we propose to follow their 
convention of referring to the first stimulus as C, 
and the second stimulus as C,. 

Latent period.—They have confirmed the determina- 
tions of Jolly, and Forbes and Gregg for the “central 
reflex time” of the flexor reflex to C, as falling within 
the range of 2.75 to 4.350, the period being briefer 
the stronger the stimulus. If, however, C, falls within 
4 to 360 of C, the latency of C, is markedly dimin- 
ished, and they have proved that the diminution 
occurs at the expense of the central reflex time. In 
some experiments it became as brief as 0.50, of which 
a small fraction must be due to conduction time within 
the nervous system, and the writers therefore con- 
clude that the latent period of individual neurones 
may, in response to a second stimulus, be as brief 
as 0.20. 

Refractory period—Some writers have assumed 
that the neurone is without a refractory period. The 
work of Eccles and Sherrington indicates that this 
is emphatically incorrect. In their analysis of the 
reflex response of tibialis to two centripetal volleys 
they found, when C, was sufficiently strong, that C, 
produced a response of varying size depending upon 
the C,C, interval, being least effective at about 140 
after C, (Fig. 7). They have brought forward a 
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Fie. 7. Curve showing the tension evoked reflexly in 
tibialis anticus by a second stimulus following at inter- 
vals of 4 to 400 after another stimulus of equal in- 
tensity. Note the ‘‘minimum’’ at l4o. 


series of convincing arguments to show that the 
greater effectiveness of C, at intervals less than 140 


16 Idem. II. ‘‘The Reflex Response Evoked by Two 
Centripetal Volleys,’’ Ibid., 535-556. 

17 Idem. IV. ‘‘ After Discharge,’’ Ibid., 586-595. 

18 Idem. V. ‘General Conclusions,’’ Ibid., 596-605. 
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is due to calling into action units not discharged by 
C, but which had been facilitated by that stimulus 
(“the subliminal fringe,”).® Units discharged by C, 
are refractory during the greater part of this period. 
Following C,, therefore, two opposing processes go 
on concurrently in the center: (1) Dissipation of 
“facilitation” in the neurones of the subliminal fringe, 
and (2) recovery of excitability in neurones dis- 
charged by C,. This readily accounts for the “mini- 
mum” in the response, and the fact that it should 
oceur at 140 gives a clue to the approximate duration 
of the refrectory period. 

The evidence for this interpretation turns largely 
upon the response of the motor unit to an antidromic 
volley of impulses, i.e., produced by a single stimulus 
applied to an intact (but deafferented) motor nerve. 
Eccles!* has shown that when a motor axon is stimu- 
lated in the reverse direction the anterior horn cell 
is made refractory to centripetal stimuli for a period 
of 10.50, of which 2.50 represents an absolutely re- 
fractory period and c. 80 a relatively refractory 
period. This new disclosure is one of considerable 
importance and has thrown quite a new and unex- 
pected light upon the physiology of the neurone. 
When an antidromic stimulus is applied so as to 
reach the anterior horn cells between C, and C, 
(C,C, interval being less than 140, i.e., less than the 
“minimum”) the response to C, was largely abolished 
even though the refractory period (100) of the anti- 
dromie volley could have had little effect. It is con- 
cluded from this that normally the response of C, 
must have depended upon an enhancement of the 
excitatory state produced in certain neurones by C, 
but not actually discharged by that stimulus. Eccles 
concludes also that an antidromic volley removes, in 
subliminally excited neurones, all traces of a pre- 
formed central excitatory state and causes the neu- 
rones affected to be refractory for a period of 
10.50. The refractory state so produced is held to be 
identical with the refractory period following the 
normal discharge of a neurone. The slight dis- 
crepancy between the magnitude of the two values 
(10.50 as compared with 14 to 150, the relatively 
refractory period of the reflex arc) is probably due 
to the greater degree of temporal dispersion of activ- 
ity incident to stimulation of centripetal volleys. 

When an antidromie volley falls during an after- 
discharge’? a period of complete quiescence occurs 
lasting not less than 20 to 500 which is too long a 
_ 79D. E. Denny-Brown and ©. 8. Sherrington, ‘‘Sub- 
liminal Fringe in Spinal Flexion,’’ Jour. Physiol., 66: 
175-180, 1928. See also, ©. S. Sherrington, ‘‘Some 
Problems attaching to Convergence.’ (The Ferrier 
Lecture). Proc. Roy. Soc., B 105, 332-362, 1929; idem.., 

Quantitative management of Contraction for ‘ Lowest- 


level’ Coordination.’? (The Hughlings Jackson Memo- 
rial Lecture). Brit. Med. Journ., i, 207-212, 1931. 
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period to be explained by the central refractory 
period and must therefore be due to removal of the 
central excitatory state responsible for the repetitive 
discharge. In these circumstances all neurones are 
affected at once and the first sign of activity follow- 
ing the antidromic volley gives evidence of the least 
interval between successive impulses of the rapidly 
firing units. When the interval is as great as 500 it 
clearly shows that no unit is discharging at a rate 
greater than 20 per sec. A second corollary is that 
after-discharge per se “depends on the continued ar- 
rival of delayed excitatory impulses” rather than on 
a supraliminal excitatory state. This places the cause 
of after-discharge further upstream in the reflex are 
than the axon hillock of the anterior horn cell, but 
leaves it still one of the unsolved mysteries of reflex 
physiology. 

Eccles and Sherrington’s analysis of the reflex re- 
sponses evoked by two closely concurrent centripetal 
volleys indicates that under strong repetitive stimula- 
tion from any source the summated rhythm, e.g., the 
50 per sec. response in the voluntary electromyogram, 
is probably due to an asynchronous rotation of units 
rather than to a group of units discharging at the 
observed rate. Adrian and Bronk’s direct observa- 
tions on the single unit in voluntary contraction cf 
the human forearm indicate that the rate of discharge 
is highly variable and that little or no significance 
ean be attached to the rates of discharge previously 
observed in the voluntary electromyogram. 


Tue CENTRAL Excitatory STATE 


The recent experiments of Eccles and Sherrington 
allow us to reconsider the problem of excitation within 
the nervous system. They point out that the central 
excitatory process has many characteristics in com- 
mon with the so-called local excitatory process in 
peripheral nerve, “Thus it seems likely,” they remark, 
“that the central excitatory state is a specialised 
manifestation of the local excitatory state (cf. Sher- 
rington, 1921). According to the membrane theory, 
the latter is a partial depolarisation of the polarised 
membrane surrounding the axis cylinders of nerve 
fibres, so on analogy central excitatory state is prob- 
ably a depolarisation of those parts of the surface 
membranes of motoneurones on which the excitatory 
impulses impinge, i.e., the synaptic membranes.” 

There can be no doubt as to the close parallel 
between the central excitatory state and the local 
excitatory process in nerve. They are both due pre- 
sumably to a local concentration of ions at a previ- 
ously polarized interface but it seems to me neces- 
sary to draw a sharper distinction than Eccles and 
Sherrington have done between the polarized inter- 
face and the action upon it of ions leading to ex- 


a 
a 
; 
| 
3 
q 
ds 
4 
te 
| 
] 
| 
- 
Ne 
ay 


692 SCIENCE 


citation. If the site of accumulation of ions re- 
sponsible for the central excitatory state were the 
diffuse peripheral boundary of the nerve cell, which 
is inherent in their interpretation, I find it very 
difficult to understand how it is possible for an ex- 
citatory impulse reaching the cell at one point to 
summate with a similar impulse reaching the cell at 
a distant point; unless there is some special process 
of local conduction along the surface of the cell, this 
would be virtually impossible. If, on the other hand, 
one assumes a site of accumulation of ions common to 
impulses reaching the cell from every point and that 
all influence impinges ultimately at this point, the 
difficulties are minimized. I would urge further that 
the sharply circumscribed characteristics of refractory 
period, rate of discharge, etc., presupposes a discrete 
controlling center within the cell. However, the 
allocation of the central excitatory state to the region 
of the synapse has the logical advantage of placing 


it at the surface of the cell along which conduction ° 


is believed to oceur. In offering an alternative inter- 
pretation, I do so, fully recognizing the inherent ob- 
jections facing any theory of central excitation at the 
present time. 


CoNCLUSION 


Single motor units, i.e., anterior horn cells plus 
the muscle fibers they innervate, have recently been 
placed under direct observation while responding to 
a normal reflex stimulus. Details such as the normal 
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rate of discharge, latent period, refractory period, 
influence of fatigue, ete., have been carefully studied, 
The work of Denny-Brown, Adrian and Bronk, Eceles 
and Sherrington have all indicated that the natura] 
rate of discharge of the anterior horn cell is slow, i.e., 
5 to 25 per sec., and never more than 80 to 90 per 
sec. under intense stimulation. ‘A motor unit dis- 
charging at 10 per sec. may continue in activity for 
indefinite periods of time without fatigue. Tonic 
responses are maintained by such rates of discharge 
and therefore no special tonic mechanisms need be 
postulated to explain the absence of fatigue. 

_ An individual anterior horn cell may, through 
peripheral bifurcation of its axon, command 150 or 
more muscle fibers, and it may, in consequence, de- 
velop during natural tetanus, a tension of 20 to 30 
gms (e.g., units of gastrocnemius medialis). In 
soleus, a red “postural” muscle,?° the ratio of nerve 
to muscle fibers is 1 to 120 and the average tension 
value of the unit 10 gms. Direct observations of the 
tension developed by single units confirm the values 
obtained through anatomical averages. 

The neurone has a refractory period of 10 to 15c, 
which accounts for its normal slow rate of discharge. 
When an axon is stimulated antidromically™ the 
neurone becomes similarly refractory for a period of 
about 10.50 and all evidence of a central excitatory 
state is removed by such a stimulus. The central 
excitatory state has many properties in common with 
the local excitatory process. 


A RECENT DRIFT IN BIOLOGICAL THOUGHT" 


By Professor WM. A. KEPNER 
UNIVERSITY OF VIRGINIA 


At the close of the nineteenth century mechanism 
prevailed. The heavens no longer declared the glory 
of God but rather the marvelous phenomena that 
had accidentally transpired within the cosmic test- 
tube. Even the mind of man was but an epiphe- 


.nomenon. It was the rattle of machinery. William 


Keith Brooks, in reaction to this mechanism, was 
frequently heard to remark, “Yes, my mind may be 
but the rattle of machinery, but what perplexes me 
is who hears the rattle?” 

To modern physicists, the mechanism that pre- 
vailed three decades ago no longer appears to be 
satisfactory. Millikan closed his presidential address 
at Cleveland, last December, with the question “Has 
not modern physics thrown mechanism, root and 
branch, from its house?” and Jeans has placed a 
Creator back upon the throne. He says: “Everything 


1 Address delivered at the Virginia Academy of 
Science, April 24, 1931. 


points with overwhelming force to a definite event, 
or series of events of creation. . . . The universe can 
not have ofiginated by chance out of its present 
ingredients.” 

Modern biologists are yet striving to reduce vital 
phenomena to mechanical terms. Surface phe- 
nomena, colloidal phases and molecular changes are 
invoked, and that properly so, to explain these 
phenomena. But we must keep in mind that vital 
phenomena carry us beyond the ponderable. So our 
scientific efforts will not suffice when we come to con- 
sider all that life displays. Even an ameba carries 
us beyond the realm of science. Men have sought to 
explain the movement of this unicellular animal as 
the result of surface tension disturbances, of changes 
in colloidal states or of molecular changes. An 

20D. E. Denny-Brown, ‘‘The Histological Features of 


Striped Muscle in Relation to its Functional Activity,”’ 
Proc. Roy. Soc., B/104: 371-411, 1929. 
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analogy is seen between an ameba’s rejection or inges- 
tion of food and the rejection or acceptance of a 
glass filament by a drop of chloroform. If the fila- 
ment be naked the filament will be rejected, but if 
it be coated with shellac it will be taken into the drop 
of chloroform in a manner that suggests an ameba’s 
ingesting an algal filament. The movement of an 
ameba and the factors determining whether food and 
non-food be accepted or rejected are all proper sub- 
jects for scientifie investigation. Some day I expect 
these phenomena to be reduced to physical and 
chemical terms. Science has not yet explained the 
manner in which the muscles of man contract. I 
expect that the contraction of the muscles of man will 
be reduced to physical and chemical terms in time. 
Both the ameba and man, however, carry one beyond 
the limitations of science in their respective activities. 
‘When a man seeks to lay hold of a non-motile object 
he approaches it directly. A man seeking to lift a 
fountain pen, for example, does so directly. When, 
however, he attempts to lay hold of an animal that 
may escape, his approach is indirect and he endeavors 
to meet the contingency of escape. The ability of 
man to so move in order that he may meet the con- 
tingenecy of escape on the part of an animal is fraught 
with the idea of teleology or purpose. Science, as 
such, can not deal with teleology and purpose, but 
biology may have to do so. 

With the aid of my students I have been able to 
observe that an ameba is very much like man in this 
respect. Ameba’s food-reactions fall into two cate- 
gories. When an ameba encounters a food-object— 
plant or animal—that is non-motile its reaction is 
direct. It intimately surrounds the object.‘ When, 
however, a motile object of prey is encountered, the 
reaction may be quite varied and is always indirect. 
If, for-example, the ameba encounters a quiet chilo- 
monas or paramecium it will surround it with a wide 
embrace and cut off all lines of escape before the prey 
is disturbed. So varied and so frequent have been 
the reactions of this type that we have observed in 
our laboratory, that I am prepared to make the sig- 
nificant statement that the unicellular animal, Amoeba 
proteus, meets contingencies. This fact carries us 
beyond science, whether we like it or not. 

These observations stand in contrast to the obser- 
vations of a southern anatomist, who was in the habit 
of telling his auditors that he had dissected many 
human bodies and had never found a soul. Over 
against this I may remark that I have studied many 
amebas and have never failed to find more in them 
than that that oceupied space, namely, the ability to 
meet contingencies. 

All living things present this apparent teleology. 
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It is because of this that biologists must so fre- 
quently use the phrase “in order that.” Physicists 
and chemists can get along with the phrase “as a 
result of.” 

The physicists tell us that sand collects in an eddy 
as a result of the forces that are playing upon it; 
but a biologist sees that a shelled ameba (Difflugia) 
collects sand in order that its child may have micro- 
scopic stones with which to build its house. 

Sticks and straws drift before the wind as a result 
of the energy exerted by the currents of air; but a 
robin collects sticks and straws in order that it may 
establish a home for its nestlings. 

The moon shines as a result of the sun’s light being 
reflected; but youths go out into the moonshine in 
order that —————! 

All this implies a teleology or a purposiveness that 
even the mechanists can not get away from; for 
examine the biological writings of the most ardent 
mechanist and see how frequently one encounters the 
phrase “in order that” and how earnestly he writes 
in order that he may carry conviction. 

But I shall not be content with citing the fact that 
a subtle teleology creeps into the writings and efforts 
of biologists who would avoid it. I have made some 
very significant observations, in this respect, upon a 
small turbellarian worm known as microstomum. It 
has been found that this animal eats hydrae primarily 
for the “stingers” (nematocysts) of the latter. A 
microstomum lacking “stingers” readily eats hydrae. 
Microstoma loaded with “stingers” will only with 
difficulty be made to eat hydrae. In this case, how- 
ever, the “stingers” will be regurgitated. It has been 
demonstrated that the “stingers” of hydrae are 
actually used by the microstomum that had appro- 
priated them. Perhaps the most significant feature 
of microstomum’s ability to handle the “stingers” of 
hydrae is that it persists. Microstoma have been 
reared 22 asexual generations away from hydrae. 
Had all the individuals of these 22 generations been 
kept there would have been a population of 2,096,752 
individuals. Only one of these potential animals was 
chosen for observation. This one had now been 
removed by 21 generations from experience with 
hydrae and its “stingers.” And yet it ate a hydra 
and appropriated its nematocysts. Another line was 
maintained away from hydrae for 16 generations. 
Had all the individuals of these 16 generations been 
kept, there would have resulted a population of 
32,768 individuals. One of this potential population 
was selected for experimentation. Its middle third 
was cut out and cared for. The anterior and pos- 
terior thirds were rejected. In time, the middle third 
had developed a new head and a complete body. The 
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resulting anima! thus had a new central nervous sys- 
tem and had been removed from experience with 
hydrae by 15 generations. And yet it accepted a 
hydra and appropriated the nematocysts or “sting- 
ers.” 

This research has convinced me that life persists 
and is purposive. 

Were I to have made this claim fifteen years ago, 
I should have had difficulty finding support in bio- 
logieal literature. 

But times have changed. There appears to be a 
drift away from mechanism in modern biological 
thought. Haldane gives “freedom of the will” as one 


of four factors of evolution. Jennings says, “Emer- 


gent evolution does away with that monstrous absurd- 
ity that has so long been a reproach to biological 
science; the doctrine that ideas, ideals, purposes have 
no effect on behavior.” Wells, Huxley and Wells, in 
“The Seience of Life,” record that, “Human purpose 
is one of the achievements of evolution” and that 
“Modern biology is steadily moving towards the con- 
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ception of a single world-stuff with both materia] 
and mental aspects.” 

In modern biological thought, therefore, purposive. 
ness is coming to be recognized. Mind is no longer 
the clatter of machinery but an entity placed upon 
par with matter. Less is heard these days of the 
cerebral cells secreting thoughts as the liver secretes 
bile than was the case twenty years ago. Biologists 
may come to realize that mind (life) is an entity 
with which they must deal as do physicists and 
chemists deal with matter. They may come to agree 
with Jeans when he says, “To-day there is a wide 
measure of agreement, approaching almost to una- 
nimity, that the stream of knowledge is leading to. 
wards a non-mechanical reality; the universe begins 
to look more like a great thought than like a great 
machine.” 

The cosmic test-tube of the mechanists seems to 
have boiled over, and we find the purposiveness of 
Aristotle threatening to displace the mechanist’s idea 
of chance survival. 


SCIENTIFIC EVENTS 


THE BRITISH NON-FERROUS METALS 
RESEARCH ASSOCIATION 


Lorp RUTHERFORD opened the new headquarters of 
the British Non-Ferrous Metals Research Associa- 
tion in London on June 8, near Euston Station. The 
building provides space for the collection of ma- 
chinery to assist the staff in carrying out its work. 
The following summary of his address is given in 
the London Times: 


The quantity and quality of the work of the associa- 
tion in the past ten years, Lord Rutherford said, were 
surprising when the early difficulties of the organization 
were considered. It seemed to him that in future they 
must divide the work of the association under three cate- 
gories: (1) ad hoc researches or special investigations 
bearing on the difficulties of the industry at a particular 
moment, which might help to improve a product or get 
over some technical difficulty; .(2) long-range funda- 
mental research bearing on matters that lay at the 
foundation of the industry; and (3), finally, the steady 
accumulation of knowledge that would lead to the crea- 
tion of new industries or the development of existing 
ones. An association of that kind could not take short 
views. 

Referring to the need for close liaison between scien- 
tifie men and industrialists, Lord Rutherford noted how 
much had been done by the association to simplify the 
results achieved by research to the industrial mind. He 
regarded this as an important matter, because it re- 
stricted the inevitable time lag that occurred between 
scientific discovery and its use in industry. In estimat- 
ing the results of scientific research there was always a 


danger of taking too narrow a view of the work. They 
could not expect in research work a certain definite re- 
turn every month. One of the marvels of the age was 
the development of the motor-car since 1900, on which 
tens of thousands of men were engaged to-day and for 
which special steels, special alloys and many other ma- 
terials were required, each of them representing a great 
deal of research work. Of the 60 or 70 metals available 
for research only six or seven had been investigated by 
the association. What about the other 60? It was ob- 
vious that an enormous amount of work remained to be 
done. 

There was probably not a single process that was 
going on in the industrial world that would not be 
capable of improvement if it were studied scientifically. 
He was quite sure that 90 per cent. of the processes used 
in industry could be improved by the application of sci- 
ence. In the new building there would be no lack of 
work in research for years to come, even if they multi- 
plied the staff 10 to 20 times. The futare of the metal 
industry, as of many others, was ultimately dependent 
on the application of science to industry. He thought 
that in the years to come only those industries would 
survive in the world which had shown their power of 
applying scientific knowledge to improve their methods 
of production. 


RESEARCH RESERVES IN THE NATIONAL 
PARKS 

A DEFINITE policy of preserving research reserves 

inside national park areas has been adopted by the 

National Park Service. The national parks them- 

selves are areas preserved in as nearly as possible 


‘ 
| 
i 
| 
é 
4 
“2? 
= 
‘ 
at 
= 
; 
q 
| | 
| 
* 


June 26, 1931 


their natural condition for the use of the people. 
The research reserves, however, carry the preserva- 
tion a step farther, for in them it is proposed to 
maintain conditions unmodified and free from exter- 
nal influences of any sort, in order that their geologic 
and biologie exhibits may continue to be available in 
primitive form for the purposes of education and 
scientific investigation. 

The research areas will not be approached by roads 
or trails, and will be located in isolated sections of 
the national parks where they will neither interfere 
with the administration of thé parks nor with park 
use by the public. 

Admission to these special areas, whose location 
will not be announced generally, will be by special 
permission only, and then only for the purpose of 
making scientific studies or in connection with the 
administration of the tract. The wild animals and 
plants in these perpetual reserves will be left abso- 
lutely unrestricted unless some invasion from the 
outside should seriously disturb the natural balance. 

The idea of having these special research areas in- 
side the national parks is not new, as the first one 
was established in the Yosemite National Park, Cali- 
fornia, in 1926. Another was established in Mount 
Rainier National Park, Washington, in 1928. While 
further reserves of this nature have been planned for 
several years, actual designation has awaited the for- 
mation of a definite policy in the matter and the 
making of the necessary field examinations and 
studies. 


SUMMER WORK OF MEMBERS OF THE 
DIVISION OF GEOLOGY OF 
HARVARD UNIVERSITY 


The Harvard Alumni Bulletin gives the following 
account of work planned for the summer by mem- 
bers of the Division of Geology: 


Professor Perey Raymond will give a large part of 
the coming summer to the study of fossil crustaceans in 
museums of England, Scotland and Ireland. He sailed 
for England last month. 

Professor R. DeC. Ward plans a short trip to several 
of the smaller islands of the West Indies in order to 
obtain first-hand information concerning their weather 
and climate. This ‘‘field-work’’ will be undertaken in 
connection with the writing ot the chapters on the 
climatology of the United States, Mexico and the West 
Indies for the new K6éppen-Geiger ‘‘Handbuch der 
Klimatologie.’? Professor Ward will be in Cambridge 
during the rest of the summer, writing his book on ‘‘ The 
Principles of Climatology.’’ 

Russell Gibson, instructor in geology, will spend the 
summer in northwestern Montana, where he will examine 
mines and prospects and map a geology for the U. S. 
Geological Survey. 


SCIENCE 695 


L. Don Leet, instructor in seismology, will devote the 
entire summer to the determination of the velocity of 
seismic waves in granite at Quincy, Massachusetts, and 
Westerly, Rhode Island, by recording on portable seismo- 
graphs the vibrations set up by dynamite explosions. 

Professor Kirtley Mather also will give some time to 
the geophysical research on the Quincy and Westerly 
granites, which is being carried on with the aid of a 
grant from the Milton Fund. Except for a few weeks’ 
vacation on Mt. Desert Island, he will be at work dur- 
ing the rest of the summer on his new book entitled 
‘*South America, the Land and Its Resources.’’ 

Professor L. C. Graton will go to Canada early this 
month and continue his investigations of the geology of 
the ore deposits at the Hollinger mine, Porcupine, On- 
tario, and at the mines of the International Nickel Co., 
near Sudbury. Later in the summer, he expects to 
spend some time at the Hercules mine near Wallace, 
Idaho, and to visit a number of other western mining 
districts before returning to Cambridge. 

Professor Donald H. McLaughlin will continue his 
geological work for the Homestake Mining Co. during 
the summer. Underground work at the company’s large 
gold mine in the Black Hills of South Dakota will take 
six weeks or so, and a few additional weeks will be spent 
on mine examinations in Canada and in California. He 
will devote a few weeks to field work in the Tayoltita 
and Guanacevi districts in Mexico, where geological in- 
vestigations are under way. 

Professor Marland P. Billings will be on the staff of 
the U. 8. Geological Survey during the summer. He will 
continue his work in the Rocky Mountains. 

Professor Kirk Bryan will be in charge of the Har- 
vard Summer School in the Jemez Mountains, New 
Mexico, from June 29 to August 8. He will spend the 
rest of the summer in the study of the physiography of 
the Rio Grande Valley (an investigation supported by 
the Shaler Memorial Fund) and somewhat later will pre- 
pare plans for an excursion for the International Geo- 
logical Conference of 1933. 

Professor Esper 8. Larsen is at work in the field in 
California and will continue throughout the summer. 

Professor D. 8. Whittlesey expects to spend the whole 
summer in Europe, gathering material for a book he is 
preparing on economic geography. He plans to attend 
the International Geographical Congress in Paris, at 
which he will present a paper. 

Harold S. Kemp, instructor in geography, will collect 
material throughout Central Europe, particularly in the 
Balkan States, to be used in the forthcoming ‘‘Geog- 
raphy of Europe,’’ on which Professor Blanchard and 


he are working. 
THE DEDICATION OF LAKESIDE HOS- 


PITAL AT WESTERN RESERVE 
UNIVERSITY 


Tue formal dedication of the Lakeside Hospital 
group on June 17 brought to completion the Western 
Reserve Medical Center, on which the sum of $15,- 
000,000 has been expended. 
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From all sections of the country delegates of the 
leading scientific, medical, educational, social and 
civie organizations came to attend the ceremonies and 
pay tribute to the institution. 

Representing the latest in architecture, design and 
equipment, Lakeside Hospital and its affiliated insti- 
tutions are models of modern hospitalization. The 
Western Reserve University medical group is com- 
prised of (in addition to the Lakeside group contain- 
ing Lakeside Hospital and the Mather, Robb, Lowman 
and Harvey Houses, nurses’ and physicians’ quarters, 
and Hanna House, the private patients pavilion) the 
Schools of Medicine, Dentistry, Pharmacy and Nurs- 
ing, Babies’ and Children’s Hospital, Maternity Hos- 
pital, the Institute of Pathology, Rainbow Hospital 
and the Power House and Service Building. 

As a constant benefactor of the university and its 
great medical center, and one who for nearly half a 
century has been the chairman of the Lakeside Hos- 
pital Board, an illuminated appreciation was pre- 
sented to Mr. Mather who presided at the dedication. 

The address of dedication was delivered by Dr. 
Hans Zinsser, professor of bacteriology in the Har- 


-vard Medical School. Upon him Western Reserve 


University conferred the honorary degree of doctor of 


. gelence. 


The degree was also conferred on Dr. Samuel Clark 
Harvey, professor of surgery, Yale University School 
of Medicine; Dr. Evart A. Graham, professor of sur- 
gery, Washington University School of Medicine; Dr. 
Alphonse Raymond Dochez, professor of medicine, 
College of Physicians and Surgeons, Columbia Uni- 
versity; Dr. David Marine, director of laboratories, 
Montefiore Hospital and assistant professor of pa- 
thology, College of Physicians and Surgeons, Colum- 
bia University, and Dr. Alfred Newton Richards, pro- 
fessor of pharmacology, University of Pennsylvania 
School of Medicine. 

The doctorate of laws was conferred on Dr. Henry 


- Asbury Christian, Hersey professor of the theory and 
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practice of physic, Harvard University Medica] 
School, and on Dr. James Ewing, professor of pa- 
thology, Cornell University Medical College. 


BRITISH BIRTHDAY HONORS 


Tue Birthday Honors List of King George, as re- 
ported in Nature, contains the names of the follow- 
ing men of science and others associated with scien- 
tifie work: Order of Merit: Sir William Bragg, in 
recognition of his eminent services in the advance- 
ment of science. Knights: Dr. J. B. Baillie, vice- 
chancellor, University of Leeds; Colonel §. R. 
Christophers, director, Central Research Institute, 
Kasauli; Dr. W. C. D. Dampier-Whetham, fellow of 
Trinity College, Cambridge; Dr. P. C. Varrier-Jones, 
founder and medical director of Papworth Village 
Settlement for the Treatment of Tuberculosis; Pro- 
fessor S. R. Krishnan, King George V. professor of 
philosophy, University of Caleutta; Professor H. 
Lamb, emeritus professor of mathematics in the Uni- 
versity of Manchester; Mr. C. R. Peers, president of 
the Royal Society of Antiquaries; Mr. R. L. Robin- 
son, vice-chairman and technical commissioner of the 
Forestry Commission. C.I.E.: Dr. L. C. Coleman, 
director of agriculture, Mysore State; Mr. A. Me- 
Kerral, director of agriculture, Burma; Mr. C. A. 
Malcolm, chief conservator of forests, Central Prov- 
inees, India. C.B.E.: Dr. Kate Barratt, principal of 
Swanley Horticultural College, Kent; Mr. W. J. 
Hadfield, city engineer and surveyor, Sheffield, a 
pioneer in modern developments of highway engi- 
neering and road surfacing; Professor H. M. Halls- 
worth, David Dale professor of economics, Armstrong 
College, University of Durham; Dr. Alice Werner, 
lately professor of Bantu languages at the School of 
Oriental Studies, London. JI.8.0.: Mr. W. H. 
Moorby, assistant civil engineer-in-chief, Admiralty; 
Mr. J. B. Serivenor, director of the Geological Sur- 
vey, Federated Malay States. 


SCIENTIFIC NOTES AND NEWS 


THE doctorate of science was conferred by Har- 
vard University at commencement on Dr. Harvey 
Cushing, Moseley professor of surgery. In confer- 
ring the degree President Lowell said: “Adroit with 
both the scalpel and the pen, a charming writer and 
the most renowned cerebral surgeon in the world.” 


At the commencement exercises of the Massachu- 
setts State College, the honorary degree of doctor of 
science was conferred on Dr. Charles 8. Howe, for- 
merly president of the Case School of Applied Sei- 
ence, Cleveland, and on Dr. Joseph L. Hills, dean of 


the College of Agriculture of the University of Ver- 
mont. 


THE doctorate of science of Bowdoin College was 
conferred on June 18 on Dr. Isaiah Bowman, director 
of the American Geographical Society, New York. 


At Dartmouth College the degree of doctor of sci- 
ence was bestowed on Dr. William Patten, professor 
of zoology at the college, who retires this year after 
serving for forty years, and on Dr. Lawrason Brown, 
of Saranac Lake, New York, specialist in the treat- 
ment of tuberculosis. 
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Dr. Hersert V. Neat, professor of zoology and 
dean of the Graduate School of Tufts College, has re- 
ceived the doctorate of science from Bates College. 


Tue degree of doctor of science was conferred at 
the Yale University commencement on Dr. Eugene 
Lindsay Opie, professor of pathology and head of 
the department at the University of Pennsylvania 
and director of the Henry Phipps Institute, Phila- 
delphia, and on Dr. John Ripley Freeman, of Provi- 
dence, Rhode Island, civil engineer. 

Dr. BertHoLD Laurer, a member of the staff of 
the Field Museum for the past twenty-three years, 
was awarded the degree of doctor of laws at the one 
hundred and sixty-fourth convocation of the Univer- 
sity of Chicago. The citation of Dr. Laufer was “in 
recognition of his distinguished service to science as 
curator of anthropology in the Field Museum of Nat- 
ural History and especially of his scholarly and illu- 
minating contributions to the study of the archeol- 
ogy, ethnology and philology of Asia.” 


WESLEYAN UNIVERSITY conferred the doctorate of 
science on Dr. Raymond Dodge, of Yale University, 
formerly professor of psychology at the university, 
and on Dr. Albert Francis Blakeslee, of the Car- 
negie Station for Experimental Biology (Wes- 
leyan, 1896). President McConaughy pronounced 
the following characterizations as the degrees were 
conferred: On Professor Dodge: “Internationally 
known for your exact experimental work, largely re- 
sponsible for Wesleyan’s eminence in psychology, 
after twenty-six years here we lent you to Yale for 
leadership in her Psychological Institute and the In- 
stitute of Human Relations.” On Dr. Blakeslee: 
“Trained by Professor Conn, scientific investigator 
in Europe and South America, leader of the work in 
biology and geneties at the Carnegie Station for Ex- 
perimental Biology, president of the American So- 
ciety of Naturalists.” 


Dr. Irvinc of the General Electric Com- 
pany, has been elected an honorary member of the 
German Chemical Society, Berlin. 


Dr. Epwarp B. STEPHENSON, physicist in the sound 
division of the Naval Research Laboratory, Bellevue, 
Washington, D. C., was recently awarded a cash 
bonus of $2,000 by the Navy Department for his con- 
tributions to the technique of preparing quartz erys- 
tals for use in controlling the frequency of radio 
transmitters. 


Dr. Aubert RusseLL Mann, dean of the New 
York State Colleges of Agriculture and Home Eco- 
nomics at Cornell University, will resign these offices 
to become provost of the university, a newly estab- 
lished position designed to relieve the pressure on the 
office of the president. 
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Dr. ALFRED STENGEL, a past president of the Amer- 
ican College of Physicians, has been appointed vice- 
president for medical affairs at the University of 


Pennsylvania. 


Dr. RatpH W. CHANEY has been appointed pro- 
fessor and chairman of the department of paleon- 
tology at the University of California. The appoint- 
ment takes effect on July 1. Dr. Chaney wiil assume 
the position which was for many years held by Dr. 
John C. Merriam, now president of the Carnegie In- 
stitution, and more recently by William Diller Mat- 
thew, whose death occurred on September 24. He will 
continue his research relationship with the division of 
plant biology of the Carnegie Institution of Wash- 
ington. 

Dr. FrepericK C. LeEonarpD, of the University of 
California at Los Angeles since 1922, has been ap- 
pointed chairman of the newly created department of 
astronomy. 


Dr. Roya N. CHAPMAN has been appointed dean 
of the newly organized Graduate School of Tropica! 
Agriculture at the University of Hawaii. The new 
school will have library, research and laboratory 
facilities with an estimated value of a million dollars, 
as the result of an agreement to pool the resources 
of the University of Hawaii, the Bishop Museum and 
the Experiment Stations of the Hawaiian Sugar 
Planters Association and of the Association of Ha- 
waiian Pineapple Canners. Instruction will be given 
in the sciences fundamental to tropical agriculture. 
The faculty includes Dr. Osear N. Allen, Dr. Leonora 
N. Bilger, Dr. Walter Carter, Dr. Julius L. Collins, 
Dr. Francis E. Hance, Dr. Maurice B. Linford, Dr. 
Harold L. Lyon, Dr. Osear C. Magistad, Dr. Albert 
J. Mangelsdorf, Dr. Christos P. Sideris, Dr. Harold 
St. John, Cyril E. Pemberton, Otto H. Swezey and 
Harold A. Wadsworth. 


Ir is announced in the Scottish Geographical Mag- 
azine that as from October next Mr. A. G. Ogilvie, at 
present reader in geography in the University of 
Edinburgh and joint honorary secretary of the Royal 
Scottish Geographical Society, will become professor 
of geography. This is the first professorship in 
geography to be established in a Scottish university, 
and represents the culmination of long-continued ef- 
forts on the part of the Royal Scottish Geographical 
Society. 

At the annual meeting of the American Society for 
Pharmacology and Experimental Therapeutics, Pro- 
fessor George B. Wallace was elected president and 
Professor Velyien E. Henderson, of the University 
of Toronto, secretary. In accordance with the consti- 
tution of the Federation of American Societies for 
Experimental Biology, these two officers become the 
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president and secretary of the federation for the year 
1931-32. 

Dr. JoHN L. Morss, of Boston, was elected presi- 
dent of the American Society of Pediatrics at the 
closing session of the first annual meeting at Atlantic 
City. 

Mr. Junius assistant superintendent of 
the promotion department of the Edison Electric 
Illuminating Company, has been elected president of 
the liluminating Engineering Society. 

At the annual meeting of the British Optical So- 
ciety on May 14, Professor A. O. Rankine was elected 


_ to the presidency. 


Orricers of the Royal Society of South Africa have 
been elected as follows: President, Dr. W. A. Jolly; 
Honorary treasurer, Dr. L. Crawford; Honorary gen- 
eral secretary, Dr. B. F. J. Schonland. Resolutions 
were passed at the recent annual meeting to protest 
against the recent reduction of the government grant 
to the society. 

Dr. E. V. McCouuum, of the Johns Hopkins Uni- 
versity, and Dr. Harry Steenbock, of the University 
of Wisconsin, will be delegates from the United States 
at a meeting called by the League of Nations to advise 
on methods for the standardization of vitamins. 


Dr. Porter J. CRAWFORD, a field director of the In- 
ternational Health Division of the Rockefeller Foun- 
dation, who at present is directing the yellow fever 
eampaign in Para, Brazil, has leave of absence which 
he expects to spend in the United States. 


Dr. Junrtus HENDERSON, professor of natural his- 
tory and curator of the museum of the University 
of Colorado, and Mrs. Henderson, have left for Cali- 
fornia, where they will spend the summer collecting 
mollusks. 

A SCIENTIFIC expedition from Harvard University 
to Australia under the auspices of the Harvard Mu- 
seum of Comparative Zoology and under the leader- 
ship of Professor William Morton Wheeler will leave 
New York on July 25 to make a study and collection 
of its fauna. Other members of the expedition in- 
clude Dr. Glover M. Allen, associate professor of zool- 
ogy and curator of mammals at the museum; Dr. Ira 
M. Dixson, medical officer of the expedition, and P. 
J. Darlington, Ralph Ellis and William Schevill, 
graduate research workers. 


Dr. E. T. WueErry, professor of botany at the Uni- 
versity of Pennsylvania, and Dr. F. W. Pennell, of 
the Academy of Natural Sciences of Philadelphia, 
have left for Council Bluffs and will spend the next 
three months in the field, in an effort to rediscover 
the places where early botanists first found many of 
the species of plants common to the West. 
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Proressor WiLLIAM of Duke Univer. 
sity, delivered the Ludwig Mond lecture at the Uni- 
versity of Manchester on May 19. 


Dr. Harry WaAuDo Norris gave the commencement 
address at Grinnell College on June 8, in commemo- 
ration of his forty years of teaching service as pro- 
fessor of zoology in that institution. Dr. Norris 
continues his connection with Grinnell College under 
the title of research professor of zoology. 


Tue Thomas Young Oration of the British Optical 
Society was delivered at the College of Science and 
Technology, South Kensington, on June 11, by Sir 
John Parsons, who spoke on “Young’s Theory of 
Color Vision.” 


THe China Foundation with headquarters at 
Peiping has announced special research awards for 
the year 1931 to the following: Ren-chang Ching, 
authority on Chinese ferns, who is continuing work 
in the leading herbaria of Europe; Ching-yueh 
Chang, for his work on root anatomy. Te-pang Hou, 
Ph.D., chemical engineer of Tientsin, who is respon- 
sible for the first ammonia-soda plant to be estab- 
lished in the Far East; Chi-kung Jen, physicist, for 
work on the electron tube oscillator, and Hsien-wen 
Wu, zoologist, for his work on the fish fauna of 
South China. In addition to the above, the founda- 
tion has awarded twenty fellowships to Chinese re 
search workers for special training abroad and has 
made a like number of fellowship grants for the sup- 
port of research work at scientific centers in China. 
These awards are made by an advisory committee of 
scientific workers resident in China. This founda- 
tion was established in 1923 on the funds of the 
Boxer Indemnity returned to China by the United 
States government. Of the foundation’s annual ap- 
propriations, about $100,000 is devoted to research 
professorships and to the encouragement of scientific 
research. 


Mr. Cyrus H. K. Curtis has made an unrestricted 
gift of $1,000,000 to the University of Pennsylvania. 


By the will of the late O. M. Eidlitz public institu- 
tions receive direct bequests and remainder interests 
amounting to more than $750,000. These include 
$229,576 to the Presbyterian Hospital; $153,050 to 
the Roosevelt Hospital, and $54,666 each to the Hos- 
pital for the Ruptured and Crippled, Fifth Avenue 
Hospital, Manhattan Eye and Ear Hospital. Cor- 
nell University receives $25,000 for a scholarship in 
the engineering department. 

THE Soil Fertility Conference at the Pennsylvania 
State College, held in commemoration of the founding 
of soil fertility experiments at the college in 1881, 
opened on June 24. The speakers included F. D. 
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Gardner, C. F. Noll, J. W. White, A. L. Patrick, 
F. G. Merkle, F. J. Holben, C. D. Jeffries, all of 
the staff of the agronomy department, and Walter 
Thomas, plant chemist of the college; C. F. Marbut, 
U. §. Bureau of Chemistry and Soils; C. E. Thorne, 
formerly director of the Ohio Agricultural Experi- 
ment Station; A. B. Beaumont, Massachusetts Agri- 
cultural College; S. A. Waksman, New Jersey Agri- 
cultural Experiment Station; Richard Bradfield, the 
Ohio State University; J. A. Bizzell, Cornell Univer- 
sity; Emil Truog, University of Wisconsin, and S$. D. 
Conner, Indiana Agricultural Experiment Station; 
H. G. Knight, chief of the U. S. Bureau of Chemistry 
and Soils; J. G. Lipman, director of the New Jersey 
Agricultural Experiment Station; J. G. Patterson, 
director of the Maryland Agricultural Experiment 
Station; Enos H. Hess, president of Messiah Bible 
College, Grantham, Pennsylvania, and Frank M. 
Swartz, geologist at the college. Field trips were 
taken over the 144 plots in the 50-year-old experiment 
and an auto tour was arranged to Snow Shoe and 
Kylertown to observe experiments there. There was 
a reception to guests, and a banquet with Dean 
R. L. Watts, of the School of Agriculture, as toast- 
master. 


Sigma GAMMA EPSILON, the national honorary geo- 
logical fraternity, has accepted the petition of the 
Geological Society of Texas Technological College, 
and eighteen members of the group were recently 
initiated as charter members of the college’s chapter 
of the fraternity. 


AN economic and social survey of the southern Ap- 
palachian region, recommended by numerous public 
and private educational institutions, will be started 
this summer. The Bureau of Agricultural Economics 
will cooperate with the Bureau of Home Economics 
and Forest Service of the Department of Agricul- 
ture, the Office of Education, and several state ex- 
periment stations. 


THE Royal Society of Canada at its recent con- 
vention in Toronto passed a resolution to the effect 
that Canada should establish three or four magnetic 
stations in the far north this year, while a dozen 
more should be established in other northern coun- 
tries. One of the stations will probably be in north- 
ern Labrador, another north of Churchill, and a third 
at the mouth of the Mackenzie River. Each station 
will be manned by three to five men, with an expert 
meteorologist and physicist in charge. 


The Geographical Journal, London, reports that, 
according to a statement made at the second annual 
meeting of the Canadian Geographical Society by the 
president, Dr. Charles Camsell, the society now has 
29,801 members. The organization was completed in 
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the middle of 1929, and the society became active 
about the end of that year. Thus nearly 30,000 mem- 
bers have been enlisted in little over twelve months. 
The first issue of the Canadian Geographical Journal 
appeared in May, 1930, when 10,500 copies were 
printed; there was a subsequent reprint of 3,000 ad- 
ditional copies to meet the unexpected demand. 35,- 
000 copies of the January, 1931, issue were printed 
for distribution to the society’s members throughout 
Canada, Great Britain, the United States and else- 
where, the circulation covering no less than thirty-two 
foreign countries. The society’s principal object is to 
disseminate knowledge of Canada’s geography, re- 
sourees, industrial development and economic possi- 
bilities. 

The Experiment Station Record reports that the 
International Institute of Agriculture announces that 
a prize of 10,000 lire will be awarded annually for 
the best work on agricultural economies from a fund 
constituted in honor of the recent marriage of the 
Crown Prince of Italy and Princess Marie José of 
Belgium. The closing date for the submission of ma- 
terial for the first year is September 30, 1931, and the 
prize will be awarded on December 31. Participation 
will be restricted to works published within the two 
preceding years by authors belonging to countries ad- 
hering to the institute. The adjudication will be in 
the hands of a jury of five, consisting of the presi- 
dent of the institute and four members nominated by 
the permanent committee in such a way as to repre- 
sent five different nations. Copies of the regulations 
and further information may be obtained from the 
president of the institute at Rome. 


THE council of the senate of the University of 
Cambridge has made a long report to the university 
on John Humphrey Plummer professorships. It 
had been originally estimated that the income to the 
university from this source might be £10,000 a year. 
Since the time of Mr. Plummer’s death the value of 
his estate has decreased. The council now consider 
that an annual income of £5,000 is a reasonably safe 
figure to take. The proposals which the council now 
lay before the university involve an annual expendi- 
ture of £4,260, and it is understood that the trustees 
would agree to this sum. The council accordingly 
has recommended “That the council of the senate be 
authorized to inform the Plummer trustees that the 
university would approve of the establishment in the 
university on the John Humphrey Plummer Founda- 
tion of professorships of inorganic chemistry, of 
mathematical physies and of colloid science, and of 
an annual payment at the initial rate of £300 from 
the Plummer Fund towards the maintenance of the 
department of colloid science.” 
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The Experiment Station Record reports that an 
Agricultural Research Institute of Rumania was 
established under a law enacted in 1927 and formally 
organized in 1929. It now contains sections of phyto- 
techny and phytogenetics, chemistry, phytopathology 
and rural economies, and it is expected that these will 
be supplemented with sections on animal production 
and rural engineering. It has also taken under its 
direction the Central Agronomic Station at Bucharest; 
the agricultural chemistry, agricultural technology, 
seed control, and medicinal plants stations at Cluj; 
the phytopathology station at Chisinau; the newly 
established machinery testing station at Bucharest; 
the agricultural plant improvement and experiment 
stations at Jassy and Cluj, and agricultural experi- 
ment stations at Mareulesti and Tighina. 


Visitors from twenty-one foreign countries regis- 
tered at the Petrified Forest National Monument in 
Arizona during the month of April, according to an 
announcement made by the Director of the National 
Park Service of the Department of the Interior. The 
countries represented were: Australia, Austria, Can- 
ada, Czecho-Slovakia, Denmark, England, France, 
Germany, India, Indo-China, Ireland, Italy, Japan, 
New Zealand, Norway, Poland, Singapore, Spain, 
Sweden, Switzerland and Venezuela. Visitors from 
every state in the union and from the District of Co- 
lumbia also registered at the monument. The Petrified 
Forest National Monument is an eroded deposit of 
petrified logs said by scientists to be nearly two hun- 
dred million years old. Many of the petrified tree 
trunks found in the area are more than 100 feet in 
length. The indications are that some of these trees 
must originally have attained a height of more than 
200 feet. Many interesting features of this ancient 
deposit of great tree trunks, cross sections of which 
reveal every color in the rainbow, have been un- 
covered by the work of erosion. One petrified log, 
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originally embedded in sandstone, forms a natural 
bridge, erosion having scooped out a small arroyo 
under the log. One of the three divisions of the areg 
is called “Rainbow Forest,” and chips of agate, onyx, 
carnelian and jasper are scattered over the ground jy 
every direction. 


THE Bird Sanctuary Committee of the Selborne 
Society, England, has made an urgent appeal for 
help in safeguarding the Brent Valley Bird Sanctu. 
ary, according to a report in the London Times. The 
founding of this reserve, the first of its kind, by the 
Selborne Society in 1902 set an example which has 
been widely followed, as the numerous nature re- 
serves now in being attest, and many bird lovers 
wishing to make small sanctuaries of their gardens 
have been supplied by the society with boxes like, 
those designed for the Brent Valley Sanctuary. In 
1920, the bicentenary year of Gilbert White, of Sel- 
borne, the sanctuary was bought as a memorial to 
the father of British field natural history. The 
amenities of the Brent Valley Sanctuary will be 
safeguarded on the north and east by the welcome 
decision of the Middlesex County Council to keep ad- 
joining fields as an open space. On the west, how- 
ever, a factory has recently been built. Two fields 
on the south and south-east are now scheduled as 
factory sites, and unless the Selborne Society can 
buy them by June 1 the land will be sold. It is for 
the purchase of these fields on the south and south- 
east of the reserve that the Bird Sanctuary Commit- 
tee is appealing. Most of the land in question, it is 
stated, could be used for playing fields if some bene- 
factor would come forward in time to save it. For 
some time past the society has been trying to raise 
the necessary sum, but it still needs nearly £1,400 to 
secure the smaller field or £5,000 to secure both. The 
address of the honorary secretary is The Hermitage, 
Hanwell, W. 7. 


DISCUSSION 


EVOLUTION A DETAIL IN THE DYNAMICS 
OF POPULATIONS 


As has already been pointed out, known sorts of 
organisms are not a representative sample of the 
world population of species in their respective fami- 
lies and orders. The statement rests upon analysis 
of the taxonomic record of living Chiroptera, Ophiur- 
oidea, Crinoidea, Decapoda and Cactaceae. The rela- 
tive constancy of form of the curve of genera plotted 
by size in such groups permits the extension of the 
conelusion to the living world in general. 

Two facts explain why matters stand as they do. 


1 ScreNCE, Ixxii, 1858, 141, August 8, 1930; Anat. 
Rec., xvii, 3, 350, December, 1930. 


First, the ranges of species of great genera are larger 
upon the average than those the species of lesser 
genera occupy. Second, collectors are impressed by 
the novelty of species of the smallest genera and, 
when working in the field, spare no effort to secure 
specimens. 

As a result, in groups where the prevailing method 
of collection is mechanical, as it is when tow-net, 
dredge or trawl is employed, the greater genera are 
over-represented in the haul. But, in groups where 
the collector’s psychology determines in part what 
shall be turned in for study and naming, genera least 
and greatest in size are both over-represented; and 
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others too large to permit their species to enjoy the 
one, and too small to allow them to enjoy the other 
advantage extremes profit by, are under-represented. 

When this fact is recognized it becomes plain that 
the distribution of no peculiarity in the known sample 
certainly corresponds with its statistical distribution 
in the grand total of species. But, as the sample 
moves inevitably toward the total as its limit, all 
calculated distributions of attributes in it move to- 
ward actual distributions in the whole as their respec- 
tive limits. 

Now upon investigation it appears that the limiting 
form of the curve of genera plotted by the number 
of their species is a function of the normal curve. 
Pursuing this clue one finds that in all large natural 
groups of organisms, with whatever ability to main- 
tain itself in the world the family or ordinal ancestor 
may have been endowed, the living species sprung 
from it have normal frequency distribution of the 
like ability. It is determinable also that though the 
species of small genera have on the average, when 
world population is considered, less ability than those 
of greater, in all local faunas and floras groups of 
species assorted by world size, or by local size of the 
genera to which they belong, have the same average 
ability to spread. 

In the relations existing within systems of species 
one thus discovers the equivalents of dynamic rela- 
tions holding within systems of molecules free to 
move. Both sorts of system show a tendency to 
attain a “normal state,” to which they are bound to 
return after whatever disturbance. In each, for a 
given energy content, there is a single normal state 
attainable. In molecular systems in the normal state 
there is normal frequency distribution of component 
velocities along each of the three axes with respect 
to which actual velocities are conventionally resolved. 
Finally, in the inorganic system and the systems of 
species compared with it there is equipartition of 
energy among the different capacities to receive it. 

This means that all that interplay of action and 
reaction which occurs between species and species, 
and between species and environment, and passes as 
a whole under the name of “struggle for existence,” 
proceeds with an order as definitely predictable in its 
outcome as that manifested in a gaseous system under 
the terms of kinetic theory. 

A kinetic theory of species is, indeed, as completely 
justified as a kinetie theory of gases, but before pro- 
ceeding further we must for a moment consider a 
related matter, the mode of growth of populations. 

As Pearl and Reed,? and Pearl and others have 


2See Raymond Pearl, 


of Population 
Growth,’’ Knopf, 1925. 
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shown, the process, whether in cultures of yeast and 
bacteria or in human populations, follows one law. 
This may be stated as follows: 

In an environment of which the limited resources 
are constantly renewed every population tends mo- 
mentarily to be augmented by a fraction which 
diminishes as the attained fraction of the limiting 
population increases. 

But populations may not increase so, unless they 
are in fact as sensitive to fractional increases in 
population pressure as the formula requires. It is 
astounding, but a fact, nevertheless, that the measure 
of difficulty the generation of 1790 had in rearing its 
children in America should have gauged accurately 
the ultimate and largely unutilized resources of so 
great a country. Each later generation, however, so 
far confirms the ancestral experience. 

The only factor of known power to modify the 
curve of a population’s growth effectively is the ex- 
haustion of resources, as Pearl has shown in experi- 
mental cultures of Drosophila, or the utilization of 
new resources, as when a population turns rather 
abruptly from agriculture to industry for its support. 
In either case a new maximum is set for the limiting 
population against which fractional increases are 
measured. That is all. 

It is a fact of profound significance that the curve 
of population growth in the United States is un- 
affected permanently by the varying rate of immigra- 
tion. From census to census the effect is nil. When 
a nation’s resources permit a definite increase in the 
number of its people in a prospective unit of time, 
that increase and no more tends to be attained, 
whether or not the resident population be augmented 
in any degree by immigration. 

In a mixed population the pressure equals the sum 
of the partial pressures, and the increase in pressure 
in the total population as it grows is equal to the 
sum of the increases in the partial pressures of its 
several components. 

To say that the slope of the curve of population 
growth is a function of the limiting population, and 
has nothing to do with immigration, is simply to put 
the same fact in other terms. The steeply rising 
curves of population of the United States and of 
Russia, as contrasted with other less favored regions, 
merely reflect the richness of those countries’ re- 
sourees. 

The effect of the law of partial pressures is evi- 
denced again in the negative correlation between 
death-rate and birth-rate.* 

Now grant molecules of any gas at zero pressure 
the power of producing others like themselves at a 


8G. Udny Yule, J. Roy. Statistical Soc., \xxxviii, Jan- 
uary, 1925. 
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rate determined by their inherent energy only. Let 
the power of increase fail by the attained fraction of 
a limiting pressure fixed in the beginning. Then the 
increasing number of molecules plotted against time 
will follow the logistic eurve. And the addition of 
molecules from without, or arbitrary changes in the 
limiting pressure, will induce just such changes in the 
form of the eurve as are registered by actual popu- 
lations comparably treated. So we see why the 
growth of populations, human populations included, 
is subject to laws as little varying and in kind scareely 
differing from the gas laws. Populations are simply 
more complex kinetic systems than physics usually 
deals with. 

Large groups of species related by descent are 
kinetic systems even more complex than simple popu- 
lations. They are populations of populations. Spe- 
cies are their elements. These elements are endowed 
with inherent energy and react with one another at 
haphazard in an ever-changing environment. The 
dependence of their mutual adjustments upon the 
law of chance is revealed in every detail of the 
equilibrium they momentarily maintain. 

In gases, then—simple populations of organisms 
and populations of the second order—we have a series 
or hierarchy of kinetic systems of increasing com- 
plexity. The gas laws are the characteristic laws of 
the simplest of the three. The law of population 
growth expressed by the logistic curve is the new and 
distinctive law of the intermediate system. But the 
analogues of the laws of the lower system are inherent 
in this distinetive law of the higher. We may read 
them off by inspection: 

The population pressure within a group of fixed 
size varies inversely with the volume it occupies in a 
uniform medium eapable of affording support to a 
limiting population of definite size per unit volume. 

In a uniform medium in which the diffusion of a 
particular sort of organism is rapid in comparison 
with its rate of reproduction, while the limiting popu- 
lation remains the same, equal volumes under the 
same population pressure include the same number of 
individuals. 

The analogy between these and the gas laws they 
respectively suggest is due to the fact that the 
simplest gaseous systems and simple populations are 
each composed of elements of one sort, inherently 
energetic and attaining a stable state through the play 
of energy upon energy under the law of chance. That 
the higher system possesses its distinctive law is due 
to the fact that its units have one property or capacity 
significantly different from those of units of the 
lower. This is their capacity for multiplication at a 
rate dependent upon the attained fraction of the lim- 
iting population. 
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As the analogues of the gas laws are inherent in 
the law of the logistic curve, it remains to say that 
the law of the logistic is itself inherent in the law 
of evolution expressed graphically by the function of 
the normal curve so often mentioned. It is the power 
the new unit, the species, possesses—of variation for 
better or worse—which makes the new system with 
its new law possible. But with the new law of the 
highest system the laws, or analogues of the laws, of 
the lower prevail too. So in a very real sense evolu- 
tion, stupendous phenomenon as it is, is a detail in 
the dynamics of second-order populations. 

W. H. Lonetzy 

GOUCHER COLLEGE 


NECESSITY OF ORGANIC MATTER FOR THE 
MAINTENANCE OF AN AVAILABLE 
SUPPLY OF PHOSPHORUS 
IN THE SOIL 

LaporaTory and field tests of the Louisiana Experi- 
ment Station indicate that the greatest problem of 
the upland soils of the South is of keeping the soil 
phosphates sufficiently available for the growing of 
cottoh, even with the application of soluble phosphate 
fertilizers to the soil. It has been found that organic 
matter is more important from the point of keeping 
soil phosphates sufficiently soluble for plant growth 
than from any other point or points. With the deple- 
tion of organic matter, the soil phosphates as well as 
those added become less and less effective. The 
benefits ascribed to organic matter in the literature 
are indeed very important, but the réle of the organic 
matter in keeping the soil phosphates sufficiently 
soluble for plant growth overshadows them all. 

The problem of keeping the soils of the South in 
a high state of fertility is one that requires a program 
of farming that embodies the practice of green manur- 
ing in combination with the applications of the 
required plant foods. In soils depleted of organic 
matter even heavy applications of soluble phosphates 
do not have the desired effect. It is only with very 
heavy applications that a sufficiently high level of 
available phosphorus is maintained. In soils low in 
organic matter and high in the sesqni-exides, the 
solubility of the phosphates is too low for the maxi- 
mum growth of plants. It has been suggested that 
the soluble phosphates be applied in narrow bands to 
avoid immediate complete reversion, and this practice 
has given promising results. However, there are still 
some undesirable features to be worked out in such 
practice. The less soluble phosphates, as precipitated 
tricalcium phosphates, have been suggested, owing to 
their slower rate of reversion. From a theoretical 
consideration they should give some promise. 

It appears that the full fertilizer value of mineral 
nitrogen and potassium fertilizers ean be obtained in 
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the absence of organic matter, more nearly so than 
with phosphorus. 

In this connection it is of interest that the success- 
ful production of bananas is closely associated with 
available supply of phosphorus. Bennett’s suggestion 
of pH is only correct in as far as the desirable pH is 
incidental to a high available supply of phosphorus. 

The problem of the South and the Tropics of 
maintaining the fertility of their soils is one of main- 
taining a high amount of available phosphorus. The 
incorporation of organic matter is highly important 
with a judicious application of mineral plant foods. 
In other words, the partial and sometimes complete 
failure of fertilizer, particularly superphosphate, is 
usually due to lack of organic matter in the soil. 

A. H. MEYER 

LovIsIANA STATE UNIVERSITY 


INSECTS AS POLLEN CARRIERS 

Is it an instance of inheritance of acquired char- 
acters that we descendants of thrifty Yankee ancestors 
insist on finding “uses” for various objects in the 
universe? Nature, viewed by man, is the primary 
waster, in rather sharp contrast to the exactness with 
which her work is done. Dr. Frank Lutz, in a recent 
Science Service radio talk, “In Defense of Insects,” 
deplores the method, wasteful and inefficient, of the 
production of vast quantities of pollen which is never 
used by anemophilous plants, only an occasional 
pollen grain finding a logical home. Dr. Lutz seeks 
to show the usefulness of insects in the economy of 
man, citing, in his argument, various plants, edible 
* and otherwise serviceable, which depend for their 
genetic continuity upon insects that bring about cross 
pollination. Dr. Lutz, no doubt, knows his insects 
but perhaps he gives them somewhat too much credit 
for their beneficent attitude toward man so far as 
cross pollination is concerned. Ail important vege- 
table garden plants except corn, he tells us, come, 
directly or indirectly, from seeds resulting from insect 
pollination. This includes such plants as lettuce, the 
tomato, pepper, peas and beans, all of which are 
known to be self-pollinated, cross pollination by in- 
sects being the exception. The three textiles, linen, 
cotton and wool, are claimed by him as due to insects, 
the latter only indirectly. As a matter of fact, both 
the cotton and the flax plant are pollinated only occa- 
sionally by insects, depending mainly on their own 
resources and evidently well able to get along with- 
out insects at the present time. As for wool, prac- 
tical sheepmen are not seriously concerned about 
clover in their pastures and no doubt many of the 
native legumes are self-fertilized. An important 
clover in New Zealand, 7. subterraneum, is non-seed- 
bearing, while common red clover is not one of the 
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important legumes in the lush New Zealand pastures. 
Tobacco is another plant specifically mentioned by 
Dr. Lutz as insect-pollinated, but here again this plant, 
if it ever depended on insects, has learned to “roll its 
own”; pollen carrying insects are less its concern than 
are the aphids which carry its mosaic. Coffee, tea 
and cocoa plants may be insect-pollinated but judg- 
ing by the above examples, which have really turned 
out to be “horrible,” perhaps the chances are only 
even. Dr. Lutz scarcely mentions the part insects 
might have had in the phylogeny of the higher plants, 
but his statement that there was no extensive growth 
of land plants before insects became well established 
means nothing, except to a teleologist, for the primi- 
tive plants of the early land floras, which built the 
coal measures, could not have depended upon insects 
for progeny. Perhaps pollen-carrying insects have 
been important to plants mainly from an evolutionary 
standpoint and only incidentally do they remain im- 
portant as accessory to seed production. Plant evo- 
lution would have proceeded without insects, but quite 
certainly the plant world is richer and more complex 
because of insect cooperation. 
L. R. WALDRON 
State CoLLecEe STATION, 
Fargo, NortH DAKOTA 


AWARDS FOR SCIENTIFIC RESEARCH BY 
THE CONGRESS 


At the annual meeting of the Illinois State Acad- 
emy of Science in Peoria, Ill., on May 8, the president 
made this statement: 

I hope that the time will come when our govern- 
ment will establish not merely medal] awards but sub- 
stantial money prizes to be given annually to Ameri- 
cans who have made the most noteworthy and 
valuable research contributions and that present 
limitations on the time of ardent research workers 
will be removed. 

I have reason to believe that a bill establishing such 
awards will be introduced by an Illinois member at 
the next session of Congress, and I trust that this 
organization will be the first to approve it, not from 
any selfish motive but as a grateful recognition of a 
great service rendered. 

Later in the session, the following resolution was 
reported by the committee: 


Realizing the large value and great importance of 
research’ along many lines and the benefits accruing to 
the people from inventions, explorations and discoveries 
in science, often the result of patient, persistent and 
painstaking endeavor, 

Resolved, that the Illinois State Academy of Science, 
while fully appreciating the recognition accorded such 


work, would respectfully recommend that Congress add_ 


14 
| 
i 
3 q 
{ 
on 
| 


704 SCIENCE 


to this the establishment of financial awards for the 
most noteworthy and valuable inventions and discover- 
ies in the several branches of science, to be bestowed 
under such conditions as Congress may direct.’’ 


This resolution was unanimously approved. 

As a matter of course the present situation with 
reference to such a measure is purely tentative, until 
details, if it is thought to be desirable, are worked 
out. 

I have had some correspondence the last three or 
four months with Colonel B. M. Chiperfield, congress- 
man of the fifteenth Illinois district, on the subject 
and he wrote that he was favorably impressed. Since 
the meeting at Peoria he was written as follows: 

I think that the measure will require a great deal 
of careful thought and collaboration on the part of 
those who are more familiar with the subject than 
myself. I stand ready to introduce such a measure 
at any time but I do not feel sufficiently familiar to 
draft it without considerable assistance. 

Of course 1 do not mean the mere mechanical work 
of drafting the bill, which is easy enough, but as to 
what awards should be made, by whom, and for what 
I shall need advice and direction. 

With all that Colonel Chiperfield here says I fully 
agree. My idea in referring to it at all at the state 
meeting was based on the belief that ultimately some- 
thing might be accomplished and that, if the matter 
were introduced at the next session and referred to a 
committee of Congress to act with a committee repre- 
senting the American Association for the Advance- 
ment of Seience, and the several other organizations 
of national scope, such as the National Research Coun- 
cil and the National Academy of Sciences, and to pre- 
pare the main features of a bill enumerating the 
number and scope of the awards and the lines for 
which they were to be made, the material would be 
in such shape as Colonel Chiperfield suggests. 

In the course of a year’s study of the development 
along various lines of research, the prizes bestowed, 
the fellowships awarded, and medals given, I was 
impressed with the fact that the most notable of all 
is a foreign prize, the Nobel, and that the winning 
of this is a world distinction. There are many gen- 
erous prizes in our own country, it is true, but they 
are established largely by individuals, associations 
and institutions and do not constitute a generous 
government recognition of a publie service. It is 
true that medals are given and these of course are to 
be esteemed as tokens of honor and recognition. 

I can imagine, however, what an award like the 
Nobel to the late Albert A. Michelson meant in the 
prosecution of such a work as he was attempting, if 
his own means and the limitation on his time would 
not otherwise have permitted it. It is, indeed, for- 
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tunate that we have institutions and museums that 
promote the work of research, invention, and explora- 
tion, and also that we have scientific publications that 
advance this cause. 

But I think also of those with cramped means and 
limited time, who are engaged in invention, explora- 
tion, architecture, physics, astronomy, electricity, 
chemistry, geology, botany, medicine and surgery, and 
perhaps other lines of basic research, and who are 
struggling under adverse conditions to give the people 
the finished product of their thought and study, whom 
a government award or endowment or pension might 
greatly aid and encourage. 

Dr. John C. Hessler, a former president of the 
Illinois State Academy of Science, has suggested that 
if such a bill is framed it might well include a clause 
that empowers the government to receive gifts toward 
such an endowment fund from which awards could 
be made, and it is possible that there may be many, 
who, desiring to emulate the example of the founder 
of the Smithsonian Institution, would gladly be con- 
tributors. Such contributors could be added to any 
appropriation that Congress might make. 

But at present it seems to me that Congress at least 
could, as an initial step, be solicited to appoint a 
committee to act, as indicated, with a committee of 
leading scientists. 

Personally I believe that such awards in research 
would inspire and stimulate and result in great good. 
It is farthest removed from my thought to commer- 
cialize science, but rather the idea is to give the best, 


the freest, the fullest opportunity to the ones most | 


competent to give the world something worth while. 
Frep R. JELLIFr, 
Past President 
ILLINOIS STATE ACADEMY OF SCIENCE 


NEW TECHNICAL WORDS 


In the issue of Sctence for May 22 (73: 565-566) 
Messrs. Tester and Bay describe their ingenious in- 
strument, “The shapometer: A device for measuring 
the shapes of pebbles.” 

As “shapometer” is an obvious hybrid, interdicted 
by good usage in fashioning word novelties, and in- 
asmuch as we already have in use the words mor- 
phometry and morphometrical, it is hoped that the 
gentlemen referred to may be induced to adopt the 
name morphometer for their device (from Greek 
uoegn, form or shape, +uéteov, measure). If that 
term be deemed specifically insufficient, the more 
definite word psephometer (from Greek wos, a 
pebble, + uéteov, measure) might be suggested. 


W. A. Dayton 


U. S. Forest SERvIcE, 
WASHINGTON, D. C. 
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REPORTS 


TWELFTH ANNUAL MEETING OF THE 
AMERICAN GEOPHYSICAL UNION 


Tue twelfth annual meeting of the American Geo- 
physical Union and the sessions of its sections were 
held in Washington, D. C., on April 30 and May 1, 
1931. 

The Sections of Geodesy, Meteorology, Voleanol- 
ogy, Oceanography, Seismology, and Terrestrial Mag- 
netism and Electricity held their meetings April 30. 
The Section of Hydrology met May 1, and the meet- 
ing was concluded with the general assembly of the 
union on the afternoon of May 1. 

Seven papers presented before the Section of 
Geodesy were devoted largely to progress reports on 
absolute determination of gravity, Mexican gravity 
stations, gravity work presented at the Stockholm 
meeting of the International Union, on graduation 
and calibration of precision-circles, on the astronomi- 
eal establishment of points on an unsurveyed boun- 
dary in Canada, and on geodetic work during the 
past year in the United States. Harlan T. Stetson 
presented also some further investigations of the 
moon’s influence on latitude. 

In the Section of Seismology, following the consid- 
eration of proposals for the international intercom- 
parison of recently developed types of instruments 
and study of seismic sea-waves, an interesting series 
of papers and informal communications was pre- 
sented, including a paper on the origin of earthquake- 
waves, progress reports on the development of instru- 
ments, the use of precise triangulation and levels in 
California in seismological investigations, the registra- 
tion of time-signals, and velocity of explosion-gener- 
ated longitudinal waves in nepheline syenite. The 
secretary reported that following the resolution 
adopted at the eleventh annual meeting a grant had 
been provided by the Carnegie Institution of Wash- 
ington, through its Advisory Committee in Seismol- 
ogy, to establish a seismological observatory at the 
Huancayo Magnetic Observatory in Peru. 

At the meeting of the Section of Meteorology the 
first five papers were concerned chiefly with the Inter- 
national Polar Year proposed for 1932-33, the 
remainder of the program being devoted to considera- 
tions of the proposed International Cloud Atlas, 
atmospherie turbidity, measurements of color of the 
sea and the sky, and cyclical variations in precipita- 
tion, runoff, and lake-levels, and their relation to long- 
range forecasting. 

The papers presented before the Section of Terres- 
trial Magnetism and Electricity included progress 


reports on the year’s investigations and projects in 
the United States, a report on the proceedings of the 
International Section of Terrestrial Magnetism and 
Electricity at the Stockholm assembly, four papers 
bearing on. extra-terrestrial considerations in the 
fields of the section, and four papers bearing on polar 
research. A significant feature of the first group was 
the indication of the large number of governmental, 
college, and commercial organizations in the United 
States and Canada which submitted progress reports, 
namely, twenty-one. The desirability of further mag- 
netic and electric work in the polar regions of the 
earth and especially during the proposed Interna- 
tional Polar Year of 1932-33 was indicated in the 
papers of the last group. 

As in the other meetings, that of the Section of 
Oceanography was devoted almost wholly to progress 
reports of nine governmental bureaus and private 
research organizations engaged in oceanographic 
work, showing the wide-spread interest and rapidly 
inereasing development. Besides these reports there 
were two papers telling of progress in Gulf Stream 
temperature-investigations and of the results obtained 
by duplicate measures of specific gravity of sea- 
water by the Knudsen and Plummet methods. 

Following a paper on the solubility of water in 
granite magmas, reports were presented to the Section 
of Voleanology on Merapi and its eruptions, vol- 
canoes of Katmai district in 1930, the Tertiary vol- 
eano at Cripple Creek, Colorado, and the Valles 
Mountain voleanie center of New Mexico. 

The first annual meeting of the Section of Hydrol- 
ogy, organized in November, 1930, was very successful 
and well attended. Following a brief account by the 
chairman on the organization, activities, and plans of 
the section, twelve papers were presented upon vari- 
ous scientific aspects of hydrology. Robert E. Hor- 
ton’s paper on “The Field, Scope and Status of the 
Science of Hydrology” developed excellently the 


scientific possibilities of the section’s field. Other 


papers of the program emphasized the absorption of 
precipitation and its penetration, glacier-measure- 
ments, organization and work of various governmental 
hydraulie stations and laboratories, the need for closer 
cooperation among students of stream work, studies 
in evaporation, relation of ground-water hydrology 
and Pleistocene geology of the Platte River Valley 
and adjacent areas, significant studies in hydrology 
on the Pacific coast, and reports on investigations in 
progress in hydrologic laboratories. 

The report of the general secretary at the general 
assembly of the union showed a total membership of 
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222 and gave some account of the relations of the 
union with the international body. At the fourth gen- 
eral assembly of the International Union of Geodesy 
and Geophysics held at Stockholm, Sweden, from 
August 14 to 23, 1930, there were present some 302 
delegates and guests representing thirty-six countries. 
The United States was represented by a total delega- 
tion of 27, ineluding 14 delegates of the union. The 
report showed that the interest in geophysics and 
geophysical applications has continued its rapid 
growth in the United States and that the activities 
of the American Geophysical Union have made sub- 
stantial contribution in forwarding this growth. The 
general secretary also reported briefly on the progress 
of the plans for the Jubilee International Polar Year, 
on the Wilkins-Ellsworth Trans-Arctiec Submarine 
Expedition, and on the cable advice recently received 
from the general secretary of Aeroarctic that the 
Graf Zeppelin was to make a polar flight leaving 
Germany July 20 for the purpose of testing equip- 
ment assembled for scientific observations in the 
Aretic, as a trial preliminary to the exploratory 
flights from Friedrichshafen to Fairbanks and return 
planned for 1933. 

The following five resolutions were unanimously 


approved: 


(1) Resolution on gravity ai sea proposed by the sections 
of Geodesy and Volcanology— 

WHEREAS, The United States Navy Department, in 
cooperation with the Carnegie Institution of Washing- 
ton, conducted a gravity-campaign in 1928, during which 
observations were made under the direction of Dr. F. 
A. Vening-Meinesz, Member of the Dutch Geodetic Com- 
mission, at many points in the Caribbean Sea, the Gulf 
of Mexico, and the Atlantie Ocean to the northward of 
Porto Rico, thus adding materially to the knowledge 
of the crust of the Earth in the regions covered, and 
furnishing data for the figure of the Earth, and 

WHEREAS, Much additional information about gravity 
at sea should be obtained, therefore be it 

Resolved, That the American Geophysical Union of 
the National Research Council recommends to the Navy 
Department that it give thought to the question of con- 
tinuing its work on gravity at sea and of securing the 
necessary soundings to supplement such work, especially 
in the waters of the West Indies including the Caribbean 
Sea, and be it further 

Resolved, That a copy of this resolution be forwarded 
to the Secretary of the United States Navy. 


(2) Resolution on international cooperation in the study 
of tidal waves proposed by the sections of Seis- 
mology and Oceanography— 

WHEREAS, A communication has been received through 
the Department of State and the National Research 

Council from M. Hubert, Secretary of the Commission 
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of the International Union of Geodesy and Geophysics 
for the Study of Tidal Waves, suggesting and inviting 
participation of the United States in studying tida) 
waves and various phenomena associated with them, 
therefore be it 

Resolved, That the American Geophysical Union in. 
dorses the plan of the Commission and recommends the 
participation by organizations and individuals of the 
United States who may be concerned, and in order that 
a suitable plan for such participation may be developed, 
the chairmen of the sections of Seismology and Ocean- 
ography are authorized to appoint two members from 
each Section as a joint committee, and be it further 

Resolved, That a copy of this resolution be sent to 
the Secretary of the Commission of the International 
Union of Geodesy and Geophysics for the Study of Tidal 
Waves. 


(3) Resolution on comparisons of new types of seismo- 
logical instruments developed in the United States 
with various types developed in Europe proposed 
by the Section of Seismology— 

WuHerEAS, The Director of the Central Seismological 
Bureau of Strasbourg, France, has indicated the great 
desirability of direct comparisons of new types of seis- 
mological instruments developed in the United States 
with various types developed in Europe, and has offered 
the facilities of the Central Bureau for this purpose, 
preferably with the cooperation of an American seismolo- 
gist, therefore be it 

Resolved, That the American Geophysical Union in- 
dorses this plan, and be it further 

Resolved, That a copy of this resolution be sent to 
the Director of the Central Seismological Bureau of 
Strasbourg. 


(4) Resolution commemorating fiftieth anniversary of 
General Greely’s participation in the first Inter- 
national Polar Year proposed by the Section of 
Meteorology— 

Wuereas, The American Geophysical Union is lending 
its influence toward the successful completion of the 
work of the Jubilee International Polar Year, 1932-33, 
and 

WHEREAS, All the world recognizes in Major-General 
Adolphus W. Greely, U. 8S. A., retired, the leader of the 
Lady Franklin Bay Expedition, 1882-83, of the First 
International Polar Year, the outstanding figure im 
Arctic exploration on this continent, therefore be: it 

Resolved, That the American Geophysical Union record 
its high appreciation of General Greely’s abundant con- 
tributions to our knowledge and its earnest wishes for 
the long continuance of his good health, and be it 
further 

Resolved, That a copy of this resolution be sent to 
General Greely. 


(5) Resolution on the death of Franklin G. Tingley 
proposed by the Section of Meteorology— 

WHEREAS, The members of the American Geophysical 

Union have learned with profound regret of the death of 
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Franklin G. Tingley, late Chief of the Marine Division 
of the United States Weather Bureau, therefore be it 
Resolved, That the American Geophysical Union record 
its profound regrets over this loss not only to its own 
personnel but also to the world of science in general, 
and especially to oceanography and meteorology, and be 


it further 
Resolved, That a copy of this resolution be sent to 


Mr. Tingley’s family. 


The joint committee entrusted with the work in- 
volved in the resolution on international cooperation 
in the study of tidal waves consists of H. F. Reid, 
Chairman, Perry Byerly, N. H. Heck, and H. A. 
Marmer. 

J. A. Fleming was reelected general secretary of 
the union to June 30, 1934. 

The scientific session following the business session 
was devoted to a symposium on time-signals sponsored 
by the sections of Geodesy and Seismology. This 
symposium included the following papers and dis- 
cussion : 


(a) United States Naval Observatory time-service, by 
J. F. Hellweg; the Chairman expressed the thanks of 
the meeting to Captain Hellweg for his paper and his 
expressed desire to do everything possible in meeting 
the needs for more frequent time-signals. 

(b) Time-signals for electrical and physical measure- 
ments, by Frank Wenner; discussed by Messrs. Bowie 
and Heyl. 

(c) Time-signal needs for geodetic work, by Edwin J. 
Brown; discussed by Messrs. Bowie, Hubbert, Hellweg, 
and Brown. 
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(d) H. E. McComb, Secretary of the Section of 
Seismology, then read short communications from Messrs. 
James B. Macelwane (expressing regret that because of 
illness he could not prepare the paper ‘‘Time-signal 
needs of the seismologist’’), H. O. Wood (two), and 
B. Gutenberg, all emphasizing the need of broadcasting 
time-signals at more frequent intervals and the necessity 
of carefully controlling wave-lengths to prevent varia- 
tion from day to day; Messrs. Heck and Hellweg made 
detailed comments on these communications which were 
further discussed by Messrs. Brown, Sollenberger, and 
Reid. 

(e) Establishment of world-time, by F. W. Lee (read 
by Frank Wenner); discussed by William Bowie. 

(f) The service available from the standard-frequency 
transmitters of the Bureau of Standards, by J. H. Del- 
linger. 

(g) The accuracy of the primary-frequency standard 
of the Bureau of Standards, by C. G. Mcllwraith. 

(h) Informal communications—Upon invitation of the 
Chairman, informal communications with particular ref- 
erence to the papers presented in the symposium were 
given by Messrs. C. W. Horn of the National Broadecast- 
ing Company and H. A. Affel and Warren A. Marrison 
of the American Telephone and Telegraph Company and 
Bell Telephone Laboratories, 


The marked success of the meetings of the sections 
and of the union hinged largely upon the excellence 
of the program developed and the arrangements made 
by the Committee on Meetings, consisting of Messrs. 
Frank Wenner, Chairman, H. A. Marmer and F. W. 


Sohon. Jno. A. FLEMING, 
General Secretary 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE AUTOMATIC PRESSURE REGU- 
LATOR FOR FILTRATION 

In biology especially definitely controlled pressures 
on filters are very desirable in as much as the nature 
of the filtrate is determined not only by the kind of 
filter used but also by the pressure on the filter. In 
many instances biologists have neglected to state the 
pressure at which the filter was operated. The pres- 
sure may be regulated to some extent by the pump 
itself or by a hand-operated air leak. By neither of 
these means is a pressure obtained which is constant 
for any length of time. To improve the situation a 
simple pressure regulator has been devised by means 
of which a filter may be operated at any pressure for 
any length of time. 

The whole apparatus is so simple that it can be 
made by any one whose ability at glass blowing does 
not much exceed the making of a T-tube. Fig. 1 
shows a drawing of the apparatus. A 10 ce or 20 ce 
syringe (a partially broken one may be used) is cut 


off at one or both ends. The plunger is also cut off. 
The longer the plunger is, however, the less oil will 
leak past it at high pressure. A glass tube b is fitted 
with a side arm and a guide as shown in Fig. 1. The 
guide is just a piece of heavy walled glass tubing 
cemented in place in tube b. Paraffin makes a satis- 
factory cement. Tube b is also provided with a slight 
flare at the top. Tube a may be either a solid or a 
hollow glass rod, preferably of such diameter that it 
fits snugly into the guide, but moves freely. If the 
rod is hollow, holes may be drilled above and below 
the guide to insure rapid equalization of the pressure 
throughout the system. If tube a fits loosely in the 
guide, no such holes are necessary. If tube a is solid, 
a groove may be cut along one side. The tube a is 
enlarged as shown in the illustration, and it is ground 


into tube b as a stopper is ground into a bottle. Over 


the ground end of tube a is fitted a piece of thin, soft 
rubber tubing. A very effective air valve is thus 
formed. To keep the valve closed a spring is placed 
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over the lower end of tube a and held in place by a 
piece' of rubber tubing, or any other convenient 
means. Into the lower end of the syringe is fitted a 
stopper with a glass tube d. This stopper should 
preferably be of some other material than rubber for 
the reason that oil will gradually cause the disinte- 
gration of rubber. A tight fitting cork stopper will 
do. Tube d should be 40 to 50 em long depending 
upon the maximum filter pressure desired. An outer 
tube ¢ is placed over tube d. Tube e should be about 
the same length as tube d. Tube c has on the end a 
T-tube one arm of which connects with the pump 
and the other arm with the filter. The apparatus is 
most conveniently mounted on a board about 10 em 
wide and 80 em to 100 em tall. This board may be 
fitted with a base or screwed to a tall ring stand. 
The syringe and attachments may be clamped firmly 
to the board but tube e must be movable. It is best 
to have tube e in a guide, and also a clamp to hold it 
in any desired position. An open mereury manometer 
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should also be connected with the apparatus. This 
may be conveniently done as shown in the illustration. 

When the apparatus is all made tube e is partially 
filled with mereury and a few cubic centimeters of 
oil is poured on top of the mereury which has risen 
in tube d. The quantity of oil should be sufficient to 
keep the level of the mercury in tube d always visible 
and below the stopper in the syringe. Tube d is now 
lowered into tube e until the oil is visible above the 
stopper. The syringe, with the plunger protruding 
slightly from the lower end, can now be fitted over 
the stopper on tube d so that little if any air is 
trapped inside the syringe between the plunger and 
the stopper. The top part may now be put in place 
and the apparatus is ready for use. 

The principle upon which the regulator works is 
similar to that of a hydraulic press. As the pres- 
sure falls in the syringe the plunger is forced up- 
wards and tube a is forced downwards. The forces 
on these two are proportional to the cross sectional 
areas of the plunger and of the valve. If the cross 
sectional area of the plunger is twice that of the valve 
the upward force on the plunger will be twice the 
downward force on tube a. If the mercury level in 
tube d is above that in tube e there will be a down- 
ward pull on the plunger proportional to this differ- 
ence of levels. At equilibrium the downward force 
on tube a by the outer air and the spring is equal 
and opposite to the upward force on the plunger by 
the outer air minus the weight of the column of 
mereury between the levels in tubes d and e. When 
the upward force on the plunger becomes greater than 
the downward force on tube a, tube a is forced up and 
the valve is opened. Equilibrium is thus maintained 
by the opening and closing of the valve. It is ob- 
vious that the greater the difference in mercury levels 
in tubes d and e the lower the pressure in the syringe 
must be to attain equilibrium. It may also be seen 
that the difference in mercury levels in tubes d and e 
is a linear function of the pressure in the syringe. 
By moving tube e up or down the equilibrium pres- 
sure in the syringe may be made equal to any desired 
pressure. Behind tube e may be placed a seale which 
measures the difference of the mercury levels in ‘tubes 
d and e but which is graduated to read the pressure 
in the syringe directly in centimeters of mercury. To 
make the scale the apparatus is first connected to an 
open mercury manometer as shown in Fig. 1. Place 
tube d at a certain level. When equilibrium is at- 
tained read the manometer and also the difference of 
the mercury levels in tubes d and e. Repeat by mov- 
ing tube e to different levels. Plot the results. The 
points should fall on a straight line. If the points 


are not on a straight line there is some leak or the 
pump is incapable of producing the desired pressure. 
One such curve is shown in Fig. 2. The point at 
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which the curve crosses the ordinate represents the 
pressure to operate the spring. The stiffer the spring 
the greater this pressure will be and vice versa. The 
slope of the curve is equal to the ratio of the differ- 
ence in levels of the mercury in the open manometer 
end in tubes d and e. In Fig. 2 it may be seen that 
if the difference of the mereury levels in tubes d and e 
is changed .55 em that in the manometer is changed 1 
em. Therefore, if a scale is constructed with divi- 
sions equal to the slope of the curve (in this case 
.55 em) but marked 1, 2, 3, ete. em the seale will read 
the pressure in the system directly in centimeters of 
mereury. The scale is fastened behind tube e so that 
the level of the mereury in tube d (at equilibrium 
pressure in the syringe) is opposite to the pressure 
reading equal to that at which the curve crosses the 
ordinate axis, in this case 6.5 em. 


E1nar LEIrson 
THE Jouns Hopkins UNIVERSITY 


INEXPENSIVE AERATED AQUARIA 


For several years the writer has been using an 
economical method of aerating aquaria suitable for 
high schools and institutions which can not afford 
the more expensive pressure systems used in the 
larger research laboratories. 

The system of two aquaria (A and A’), as set up 
in the text figure, can be aerated efficiently at a low 
cost. The apparatus includes two aquaria, one bell 
jar (open top high form), one suction filter-pump, 
three pieces of glass tubing, three sections of rubber 


hose, one two-hole rubber stopper, and two half 
bricks. 
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It is necessary in aquarium A to place the beil 
jar on two pieces of brick in order to facilitate eir- 
culation of water currents. The glass tube (i) can 
be adjusted so that air will bubble continuously into 
the jar. In starting the apparatus it is necessary to 
have the lower end of tube (i) below the water sur- 
face (1). When the water level (1’) within the jar 
almost reaches the lower end of the tube (0), the 
tube (i) should be raised above the water level (1). 
The suction from the outlet (0) creates a partial 
vacuum in the top of the jar. This causes the water 
in the bell jar to approximate a level which will tend 
to equalize the atmospheric pressure on the water 
inside and outside the jar. When these two pressures 
are equalized the water in the jar maintains a con- 
stant level and air will bubble intermittently in the 
water. This causes aeration and circulation of water 
sufficient for the whole aquarium. 

The second aquarium A’ can be used in cities where 
the water is not acid nor chlorinated, since the water 
passing into aquarium A’ is tap water. This second 
system was devised and used by one of the Hertwig 
brothers in his German laboratory. 


An aquarium of type A into which there were 
placed fifty-five bullfrog tadpoles, seventy-six cray- 
fish and eight small minnows operated for six weeks 
with only one change of water and with a loss of 
only three crayfish and five tadpoles. Either fresh 
or salt water can be used in Aquarium A. 

J. HENRY WALKER, JR. 

UNIVERSITY OF ALABAMA 


DIFFERENTIAL FILTRATION AS A MEANS 
OF ISOLATING BACTERIUM 
GRANULOSIS 


Ir is often difficult to separate very small slowly 
growing from larger more rapidly growing bacteria. 
This is especially true in the attempts to obtain Bac- 
terium granulosis in a pure growth from cultures of 
conjunctival suspensions. 

Bacterium granulosis usually requires four or five 
days for a growth sufficient for ordinary transfer. 
By this time, contaminating organisms such as staphy- 
lococci and diphtheroids have been multiplying rap- 
idly, making it diffieult, and frequently impossible, 
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to recover Bacterium granulosis in pure culture by 
the usual methods of diluting and plating. 

In order to overcome this difficulty we have at- 
tempted to separate the smaller from the larger or- 
ganisms by means of differential filtration. 

Berkefeld “V” filters, new or used, are selected and 
tested for permeability for B. prodigiosus and staphy- 
lococci. The filters which allow the passage of B. 
prodigiosus but not of staphylococci are chosen. A 
suspension of the contaminated material is diluted in 
normal saline solution and passed through the filter. 
The filtrate is either spread on plates or inoculated 
into leptospira medium. Occasionally other small 
bacteria may be found in the cultures of the filtrate 
along with Bacterium granulosis. These other organ- 
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isms have not offered the same technical difficulty of 
separation from Bacterium granulosis as have staphy- 
lococci, diphtheroids and other large bacteria which 
rapidly overgrow and suppress it. 

This method, therefore, has been satisfactory in 
separating Bacterium granulosis from contaminated 
cultures in which it has been difficult or impossible to 
recover the organism in the usual manner. 


Raupx E. 
Peter K. Ouitsxy 
JOSEPH R. TYLER 
THE ROCKEFELLER INSTITUTE 
FOR MEDICAL RESEARCH, 
New YorkK 


SPECIAL ARTICLES 


A RATION FOR THE PRODUCTION OF 
RICKETS IN CHICKS 


Up to the present time we have used a ration con- 
sisting of 97 parts of ground yellow corn, 2 parts 
of caleium carbonate, 1 part of common salt, and 
skimmed milk ad libitum for the production of rick- 
ets in growing chicks. The ration is extremely low 
in vitamin D, and when day-old chicks are placed on 
the ration severe rickets is produced in 5 to 6 weeks. 
The ash content of the extracted tibia removed from 
these chicks is about 30 to 33 per cent., while the ash 
content of similarly treated tibia from normal White 
Leghorn chicks of the same age is about 40 to 45 per 
cent. or often somewhat higher. The addition of 
various sources of vitamin D to this ration, together 
with a study of the ash content of the bone, fur- 
nishes an excellent method for the determination of 
the vitamin D potency of these materials. However 
in the evaluation of sources of vitamin D, especially 
cod liver oils and other fish oils, for the poultry 
industry as well as for the scientific study of rickets 
in eliyeks, there has been a demand for a suitable dry 
ration. State inspection laboratories, looking forward 
to the control of marketable sources of vitamin D, 
find it ineonvenient to use a ration containing liquid 
skimmed milk because of the difficulty of procuring 
skimmed milk daily. Another objection to the liquid 
skimmed milk ration is the variable intake that fol- 
lows its use. Consequently we have, during the past 
two years, attempted to develop a suitable dry ration 
for the study of rickets in chicks. Dry rations have 
been used in several commercial laboratories and in 
institutions studying the problem of rickets in chicks; 
but it would seem advisable if the ration here pro- 
posed or some other equally suitable ration could be 
more generally adopted. 

A ration to be satisfactory must be palatable, give 
good growth and in the presence of vitamin D contain 


sufficient calcium and phosphorus in the proper ratio 
for optimum calcification of the skeleton. We believe, 
too, that the ration should be one that gives pro- 
nounced rickets in 4 to 5 weeks—in fact, may lead 
to a high mortality at that age. The chick itself is 
particularly suitable for studies of bone development 
because of its wonderful sensitiveness to the absence 
of vitamin D. One does not need a one-sided ration, 
that is, high calcium and low phosphorus, or high 
phosphorus and low calcium, to produce rickets in 
the chick as has been commonly used in the produc- 
tion of rickets in the rat. In the case of the chick 
severe rickets is readily produced where the calcium 
and phosphorus content of the ration is at a reason- 
able level, and with an optimum ratio, such as 2 parts 
of calcium to 1 part of phosphorus. 

It is true with the chick, as with other animals, that 
the mineralization of the bones can be influenced by 
the level and ratio of calcium and phosphorus in the 
ration. With the use of what is known as the Wis- 
consin baby chick ration, in which the calcium and 
phosphorus are particularly high, that is, approxi- 
mately 2.5 per cent. of calcium and .7 per cent. of 
phosphorus, rickets is delayed in the absence of 
vitamin D and fair mineralization of the bones results 
during the early growing period. On the other hand, 
in the ration that we are suggesting for a standard 
rachitiec ration with chicks, the calcium and phos- 
phorus are sufficiently high to give excellent calcifica- 
tion where vitamin D is adequately supplied, but a 
very distinct picture of rickets in the absence of 
vitamin D. The ration that we have finally adopted 
is one consisting of: 


59 parts of ground yellow corn 

25 parts of wheat middlings (standard) 
12 parts of crude casein 

1 part of common salt 
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1 part of precipitated calcium carbonate 
1 part of precipitated calcium phosphate 
1 part dried yeast! 


This ration contains from 19 to 20 per cent. of 
protein, .9 to 1 per cent. of calcium, and .5 to .6 per 
cent. of phosphorus. It is composed of materials that 
are readily obtainable for any laboratory and of 
standard materials available on the market. The 
yeast was added because of the better growth that 
was obtained through its use. White Leghorn chicks 
started on this ration in the presence of an adequate 
supply of vitamin D will weigh 300 to 325 grams at 
the end of 6 weeks; without the yeast they will be 
50 to 100 grams lighter. We preferred to have a 
ration that gave good rates of growth. Day-old White 
Leghorn chicks placed upon this ration will become 
distinctly rachitie in from 28 to 35 days, and some 
of the birds may be dead by the end of the fifth 
week, with an ash content of the extracted tibia 
approximating 30 per cent. In the presence of an 
adequate supply of vitamin D, White Leghorn chicks 
fed this experimental ration for 35 days will weigh 
about 225 grams, and the ash content of the extracted 
tibia will generally be 43 + per cent. 

Our technique in conducting the experiment is as 
follows: White Leghorn chicks, one-day old and 
weighing 30 to 35 grams, are placed in groups of 6 
or 8 in warmed hovers provided with screen bottoms. 
These screen bottoms are made of wire mesh, either 
two or three mesh to the inch, and used for the pur- 
pose of minimizing excreta consumption. Shavings 
are placed under this false screen bottom. The birds 
are fed water only for the first day; but on the sec- 
ond day they are given small portions of the ration 
upon a cardboard mat. On the third day the ration 
is placed in suitable feeders and so continued during 
the 5 weeks of the experiment. If consumption ree- 
ords are desired the birds can be placed in individual 
cages and fed through suitable grids, whereby accu- 
rate consumption records can be obtained. The birds 
are weighed weekly. At the end of the fifth week 
they are killed, the tibiae removed and placed in 95 
per cent. aleohol until convenient to proceed with 
the analysis. They are then crushed, individually 
wrapped in filter-paper, and extracted for 72 hours 
with hot 95 per cent. aleohol. Finally the bones are 
dried, weighed, and ashed in an electric muffle furnace 
for 1 hour at a cherry red heat (about 650° C.). The 
percentage of ash is used as the index for estimating 
the degree of calcification. 

The curative type of experiment and the “line test” 
as used in the case of the rat are not possible in the 

1 The yeast was obtained from the Northwestern Yeast 


Chicago, Illinois. Experimental yeast (pow- 
ered yeast foam tablets) with 50 per cent. + of protein). 
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case of the ehick. In the healing of rickets in the 
chick there is no distinct line of calcification, but heal- 
ing is diaphyseal and immediately contiguous with 
the trabeculae that remain after rickets is produced. 
Consequently no distinctive “line” is formed during 


healing. 


DEPARTMENT OF AGRICULTURAL 
CHEMISTRY, 
UNIVERSITY OF WISCONSIN 


AN INVESTIGATION OF “INSIGHT” IN RATS 

IN some preliminary experiments conducted re- 
cently the writer sought to get further evidence on 
the existence of “insight” in rats. 

The problem was formulated as follows: If rats 
have learned to take a difficult path to food in prefer- 
ence to an easy but blocked path, and if then the 
easy path is offered as a short cut to food, what type 
of reactions will occur? According to a mechanistic 
theory of learning the rats should continue to take 
the difficult path even if the easy path has been so 
arranged as to lead to food under the most favorable 
conditions. On the other hand according to theories 
which oppose the simple mechanistic formulations, 
one might expect the operation of “insight” as indi- 
cated by an immediate or rapid switch to the easier 
path. 

The experimental setting designed to meet the con- 
ditions of the problem was as follows: An elevated, 
open maze was used. (See Fig. 1.) The easy path 
W was an open running path blocked at B near the 
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1W. R. Miles, ‘‘The Narrow Path Elevated Maze,’’ 
Proc. Soc. Exp. Biol. and Med., 24: 454-456, 1927. 
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food box F. This was separated in the initial learn- 
ing from the true but difficult path C which consisted 
of a series of jumps from one platform to another. 
After the rats had learned to take the C pathway to 
food, the running path W was moved over until it 
touched the series of C platforms. In this test situa- 
tion (See Fig. 2) rats therefore had the opportunity 
to run along W to the block and so on to the fifth 
platform of C, thus eliminating most of the difficult 
jumps along the C pathway. 

If rats in such a test situation as described above 

should continue to take the difficult jumping path to 
food, their behavior could be explained by mechanistic 
theories of learning. If, however, they should sud- 
denly and immediately choose the easy, running path- 
way, their behavior could not be so explained. Such 
behavior would support the striking evidence of Tol- 
man and Honsik? that rats are able suddenly to go 
against previous habit and preference. In the pres- 
ent experiment all rats continued to jump in the test 
situation and the results therefore tend to agree with 
a mechanistic explanation of learning. 
- However, before presenting the results in greater 
detail, the dimensions of the maze, length of jumps 
and amount of preliminary training are necessary 
factors to be considered. Path W was 6 in. wide, 15 
ft. long and was blocked at B 11 ft. 6 in. from §, 
the starting platform. The platforms C,, C,, ete., of 
the C pathway, were 20 in. long, 6 in. wide, and were 
tipped with rubber on the landing end and screen 
wire on the jumping end, the latter tips enabling rats 
to get a good foothold for the jump. The platforms 
and jumps along C were bordered by a wall, indicated 
in the figures by the dotted line P. Paths W and C 
were separated 12 in. during a preliminary training 
period. 

The length of the jumps J,, J,, ete., was increased 
during the training period of 70 trials until on the 
70th trial jumps 1, 5 and 6 equalled 10 in., jumps 
2 and 4 equalled 16 in. and jump 7 equalled 4 in. 
Observations of behavior at the jumps indicated that 
they were made with reluctance. In the last 10 trials 
of the training all rats took the C pathway in prefer- 
ence to W. They were then tested on the 71st trial. 

Results summarized briefly are as follows: Rats 
(N equals 7) continued to jump in the test situation 
for from 10 to 20 trials after the paths were moved 
together. The elimination of the jumps was gradual. 
Even after full runs along W to B had once been 
_ made, all rats persisted in many of the succeeding 
trials in jumping part or all of the way to platform 
C.. This was done despite the fact that complete 
runs along the short eut W to B and thence to food 


2 E. C. Tolman and C. H. Honzik, ‘‘Insight in Rats,’’ 
Univ. Calif. Publ. Psychol., 4: 215-232, 1930. 
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by C,; and C, averaged 10 seconds, while the 7 
time along the C path was 30 seconds. A final 
preference for the short cut W was established and 
thereafter rats never took the C path, except beyond 
B. There was no indication that any rats “saw” inj, 
the short cut W in the test situation. 

The experiment is being continued. The writer is 
planning to use the method as a means of analysis of 
habit fixation by putting path W adjacent to path C 
at various stages of training; by introducing in the 
test a new path, different from W; and by allowing 
path W to be a true path to food in part of the 
training period. 

Since one interpretation of the results described 
above might be that running and jumping constitute 
separate abilities, and therefore are too different to 
permit a sudden change in habit, it is intended to run 
a comparison series in which path C consists of a 
running path containing a number of cul de sacs. At 
the test the two running paths will then be placed 
together. 

Apart from the bearing of the results of this ex- 
periment on theories of learning, it would appear 
that the jumping activity itself should be of interest 
to comparative psychologists. Lashley* recently re- 
ported a series of discrimination experiments in which 
rats were required to jump, but, with the exception 
of the present work, the writer knows of no attempt 
to apply jumping to a maze situation. The contrast 
between running and jumping in the same rats yields 
sharp, objective differences in behavior and, where 
such sharp contrasts are needed, the activity should 
be valuable. It could probably be used as a substitute 
for some of the “obstruction” methods now in use by 
extending the jumps beyond the distances used here. 
It is likely that applications of the activity to other 
problems might readily be made. 

H. C. 

HARVARD UNIVERSITY 
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GSET destined 
to make many friends 


THE tilted binocular body of Bausch & Lomb’s 
new GSET Microscope contributes greatly to 
the comfort and convenience of the micro- 
scopist. Being binocular, it relieves eyestrain, 
and the inclination allows you to work with the 
stage in a horizontal position without tiring the 
neck muscles. Also the new heavy stand gives 
stability, yet it can be moved about with ease. Maximum space is pro- 
vided for manipulation of specimens. 


The design of the stand, with its arm forming a sweeping, graceful arc, 
graphically suggests the balanced stability of the instrument. It rests 
solidly and securely upon the long, heavy base, and pivots at the point 
that assures proper balance at any inclination angle. The optics are the 


same as in other B & L laboratory models. Ee 

Write for folder D-172 for complete details. = 

-BAUSCH & LOMB OPTICAL COMPANY fe 

642 St. Paul Street « » Rochester, New York Bp 
—Makers of Orthogon Eyeglass Lenses for Better Vision ia ‘ 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME ADVANCES IN THE PHYSICAL 
SCIENCES DURING 1930 


Copyright, 1930, by Science Service 


A NEw physical concept, the paradoxical one that two 
separate particles of matter can be completely identical, 
was enunciated by Professor Gilbert N. Lewis, of the 
University of California. 

That space is not empty but filled with electrons of 
minus or negative energy, was suggested by Dr. P. A. 
M. Dirac, of the University of Cambridge, England. 

A new theory of the universe, assuming that it is 
non-static and consisting of matter dissipating through 
radiation, was propounded by Dr. Richard C. Tolman, of 
the California Institute of Technology. 

The possibility that the whole universe is fading away 
30 that in some timeless future no matter will remain, 
only radiation, was indicated by calculations made by 
Dr. Louis 8. Kassel, of California Institute of Tech- 
nology. 

The theory that cosmic rays are not rays at all but 
high velocity particles was advanced by two German 
physicists, Dr. Walter Bothe, of Berlin, and Dr. Werner 
Kolhoerster, of Potsdam, as a result of experiments they 
have conducted with a specially built adaptation of the 
electron counter, but researches of Dr. R. A. Millikan on 
the intensity of cosmic rays near the north magnetic pole 
provide evidence against the theory. 

The theory that cosmic rays consist of high-velocity 
particles, like tiny bullets, was supported by experiments 
conducted by Dr. L. F. Curtiss, of the U. 8S. Bureau of 
Standards, in which he used two electron counters. 

A clock which will set itself in response to radio-time 
signals was developed by H. C. Roters and H. L. 
Paulding, of the Stevens Institute of Technology. 

A new type of clock controlled electrically by a 
vibrating erystal, thus dispensing with a pendulum, has 
been developed under the direction of Dr. W. A. Mar- 
rison, of the Bell Telephone Laboratories. 

A moulded compound, including silicon carbide or 
carborundum, which has the quality of preventing the 
flow of electricity at low voltages while allowing it to 
pass at high potentials, was developed at the laboratories 
of the General Electric Company. 

The method by which the diameters of stars have been 
- measured through the interference of light waves was 
applied to the extremely accurate measurement of ter- 
restrial distances in an instrument developed by Stuart 
H. Chamberlain, of Michigan State College. 

A device for measuring the intensity of ultra-violet 
rays by means of an ultra-violet-sensitive photoelectric 
cell connected with a condenser, which as it discharges 
operates a counter, was developed in the research labora- 
tories of the Westinghouse Lamp Co. 

A film phonograph capable of playing for two hours 
from a 400-foot reel of motion picture sound film was 
perfected by Dr. C. H. Hewlett, engineer of the General 
Electrie Company. 


A method for stopping a locomotive with the reflecteg 
light from its own headlights caught on mirrors on the 
signal post and focussed by them on a series of light- 
sensitive cells was demonstrated in Germany. 

Alternating electric current is more dangerous at low 
voltages than at high, it was discovered through ex- 
periments on rats at the Johns Hopkins University: with 
the ordinary house potential of 110 volts, 100 milli- 
amperes will cause death. 

Electric current direct from sunlight was made pos- 
sible through the invention by Dr. B. Lange, of the 
Kaiser Wilhelm Institute for Silicate Investigation, of 
a new type of cell containing copper oxide between two 
layers of metallic copper. 

Dr. Ernest O. Lawrence, of the University of Cali- 
fornia, with his associate, Dr. N. E. Edlefsen, devised a 
method for increasing the speed and energy of the pro- 
tons or hearts of hydrogen atoms, so that it may be pos- 
sible when the method is further perfected to use them as 
atomic projectiles for smashing the hearts of other 
atoms, transmuting them into other substances or releas- 
ing enormous quantities of atomic energy. 

A method of taking photomicrographs by long-wave 


ultra-violet light through an ordinary glass lens, was (is- 
covered by Dr. A. P. H. ‘I'rivem, vx me Hastman Kodak 


Company, and Leon V. Foster, of the Bausch and Lomb 
Optical Company. 

The final value for the most accurate measurement 
ever made of the constant of gravitation was announced 
after seven years’ work by Dr. Paul Heyl, physicist of 
the U. S. Bureau of Standards, to be the fraction 6.670 
over 100,000,000. 

Artificial gamma rays, which may take the place of 
radium in the treatment of cancer, are produced by a 
giant vacuum tube operating at 700,000 volts, at the 
California Institute of Technology. 

An electric photoflash lamp, a German invention, for 
taking flashlight photographs without noise or smoke 
was introduced in the United States, the light being 
made by aluminum foil ignited electrically in a bulb 
full of oxygen. 


Chemistry 


The existence of rotating molecules in solid compounds 
was reported by Professor Linus Pauling, of the Cali- 
fornia Institute of Technology, and Dr. Sterling B. 
Hendricks, of the Fixed Nitrogen Laboratory, U. 8. De- 
partment of Agriculture. This discovery has an im- 
portant bearing on the heat capacities of solids. 

The magnetic susceptibility of samarium sulphate octo- 
hydrate was announced by Dr. Simon Freed, of the Uni- 
versity of California, arousing great interest among 
chemists because the discovery indicates the possibility 
of electronic isomers in the solid state. 

The chemical puzzle of the structure of the erystal of 
the silicates was solved by Professor William L. Bragg, 
Victoria University of Manchester, England, and Profes- 
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School of 
Medicine and Dentistry 


University of Rochester 


Medical School, Strong Memorial Hospital, 
School of Nursing and Out-Patient Department of 
the University of Rochester and the Municipal 
Hospital of the City of Rochester, all under one 
roof. Medical, .Surgical, Obstetric, Pediatric, 
Dental, Contagious and Neurological patients ad- 
mitted. Unusual opportunities for school and hos- 
pital codperation in medical and graduate dental 


teaching. 
Admission 


Medical candidates must have completed three 
years of college work with special requirements in 
chemistry, physics and biology. The entering 
class will not exceed 50, men and women being 
admitted on equal terms. 


Tuition 


Charge for tuition will be $400 per annum, 
payable in equal installments at the beginning of 
each semester. 


For information address 
THE DEAN 


School of Medicine and Dentistry 
Crittenaen Boulevard, Rochester, N. Y. 


ZOOLOGICAL PUBLICATIONS 
OF 


The Philippine Bureau of Science 


DISTRIBUTION OF LIFE IN THE PHILIPPINES. 
By Roy E. Dickerson. 322 pages, 43 plates, and 64 
text figures; postpaid, $2.50. 


POMACENTRIDAE OF THE PHILIPPINE 
ISLANDS. By Heraclio R. Montalban. 117 pages 
and 19 plates; postpaid, $2.00. 


SUMMARY OF PHILIPPINE MARINE AND 
FRESH-WATER MOLLUSKS. By Leopoldo A. 
Faustino. 384 pages; postpaid, $2.00. 


THE PHILIPPINE JOURNAL OF SCIENCE, a 
monthly, issued in three volumes a year; per year, 


$5.00. 


A list of the publications of the Philippine Bureau 
of Science and a sample copy of the Philippine Jour- 
nal of Science will be sent upon request. 


Subscriptions and orders for publication should 
be sent to 
THE BUSINESS MANAGER 
Philippine Journal of Science 
Bureau of Science, Manila, P. I. 


A fundamental text in the 
new science of plant growth 


PRINCIPLES of 
AGROBIOLOGY, 


or the Laws of Plant Growth 
in Relation to Crop 


Production 
By Oswin W. Wittcox, Pu.D. 


96 pages, double column, with 54 illustrations 
Price, $4.00 


CONTENTS (IN PART): 

PART I.—The Primary Laws of Agrobiology: con- 
stancy of types—definite growth powers—universality 
of essential growth factors—constancy of the action 
of growth factors—joint action of growth factors— 
definite optima—diminishing increments of yield—in- 
creasing increments of yield—concentration law of 
growth factors—logistic law of crop growth. PART 
II.—The General Law of Growth Factors: deductive 
and inductive approaches—action law of growth 
factors—effect law of growth factors—homologous 
yield curves—law of conflicting attributes—limits to 
effect of growth factors—limits to growth powers of 
plants—absolute scale of growth powers of plants— 
calorific duty of vegetable nitrogen—the real law of 
the minimum, ete. PART III.—Fertilizer Statics. 
PART IV.—Mathematical Appendix. 


PALMER PUBLISHING CORP., 
153 Waverly Place, New York 


BROOKLYN BOTANIC GARDEN MEMOIRS 


Volume I: 33 contributions by various authors on 
genetics, pathology, mycology, physiology, ecology, 
plant geography, and systematic botany. Price, $3.50 
plus postage. 

Volume II: The vegetation of Long Island. Part 
I. The vegetation of Montauk, etc. By Norman 
Taylor. Pub. 1923. 108 pp. Price, $1.00. 

Vol. III: The vegetation of Mt. Desert Island, 
Maine, and its environment. By Barrington Moore 
and Norman Taylor. 151 pp., 27 text-figs., vegeta- 
tion map in colors. June 10, 1927. Price, $1.60. 


AMERICAN JOURNAL OF BOTANY 


Devoted to All Branches of Botanical Science 

Established 1914. Monthly, except August and 
September. Official Publication of the Botanical So- 
ciety of America. Subscription, $7 a year for com- 
plete volumes (Jan. to Dec.). Parts of volume at 
the single number rate. Volumes 1-17 complete, as 
available, $138. Single numbers, $1.00 each, post free. 
Prices of odd volumes on request. Foreign postage: 


40 ceits. 
ECOLOGY 


All Forms of Life in Relation to Environment 
Established 1920. Quarterly. Official Publication 
of the Ecological Society of America. Subscription, 
$4 a year for complete volumes (Jan. to Dec.). Parts 
of volumes at the single number rate. Back volumes, 
as available, $5 each. Single numbers, $1.25 post 
free. Foreign postage: 20 cents. 


GENETICS 
A Periodical Record of Investigations bearing on 
Heredity and Variation 


Established 1916. Bimonthly. 

Subscription, $6 a year for complete volumes (Jan. 
to Dec.). Parts of volumes at the single number 
rate. Single numbers, $1.25 post free. Back volumes, 
as available, $7.00 each. Foreign postage: 50 cents. 


Orders should be placed with 


The Secretary, Brooklyn Botanic Garden, 
1000 Washington Ave. Brooklyn, N. Y., U. 8. A. 
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sor Linus Pauling, of the California Institute of Tech- 
nology. 

A new gas for use in electric refrigerators, non- 
poisonous and non-inflammable, which is a compound of 
carbon, chlorine and fluorine, was the invention of Mr. 
Thomas Midgley, Jr. 

That carotin, which makes some foods yellow, is im- 
portant for nutrition as well as the green chlorophyl, 
because vitamin A is associated with this color in vege- 
tables, butter, and egg yolk, was discovered by S. M. 
Hauge and J. F. Trost, of the Purdue University Agri- 
cultural Experiment Station. 

Bacteria obtained from brewer’s malt may now be 
pressed into the service of the chemist to eat away the 
cell walls of plant tissue and liberate the vegetable oil, 
according to a method developed by John Woods Beck- 
man, industrial chemist, of Oakland, California. 

A device for removing carbon monoxide from the ex- 
haust gases of an automobile by means of a catalyst was 
demonstrated by the inventor, Dr. J. C. W. Frazer, of 
the Johns Hopkins University. 

The richest source of helium yet discovered, a natural 
gas in southeastern Colorado containing seven per cent. 
of helium, was reported by F. F. Hintze, of the Uni- 
versity of Utah. 

Crystals of rubber were obtained for the first time in 
the chemical laboratories of the U. S. Bureau of Stand- 
ards. 

The U. S. Pharmacopoeial Convention, which meets 
once in ten years to decide on the contents of the 
Pharmacopoeia or standard for drugs and chemicals, met 
in Washington in May. 


Astronomy 


A new planet, the first to be discovered since 1845, was 
found photographically with a 13-inch telescope at Lowell 
Observatory in approximately the place predicted by the 
late Professor Percival Lowell, founder of the observa- 
tory, who died in 1916. The planet, which is farther 
from the sun than any other yet discovered, was later 
named Pluto. 

That inter-stellar space, especially in the plane of the 
Milky Way, is not transparent, but filled with diffuse 
material that absorbs a considerable amount of light 
from distant stars, thus making the previous estimates 
of their distances too large, was indicated by researches 
of Dr. R. J. Trumpler, of the Lick Observatory, sup- 
ported by independent work of Dr. Piet van de Kamp, 
of the Leander McCormick Observatory. 

A faint group nebulae was found to be apparently 
speeding away from the earth at the rate of 7,200 miles 
a second, the highest astronomical speed yet recorded, by 
studies of Dr. Edwin P. Hubble and Milton L. Humason, 
of Mt. Wilson Observatory, but it is supposed that the 
effect is really an illusion, due to curvature of space. 

The eccentric little planet Eros, which aids astronomers 
in determining the earth’s gravitational power and the 
sun’s distance, approached closer to the earth than it has 
at any time since its discovery in 1896. 

That many stars are spinning at the rate of 40 miles 


a second, 150 times the speed of the earth at the equator, 
was discovered by a new method developed by Dr. Otto 
Struve, of the Yerkes Observatory, in collaboration with 
a Russian astronomer, Dr. G. Shajn. 

An unusually large display of Leonid meteors was 
visible on the early morning of November 17, suggesting 
the possibility of a brilliant shower in November, 1932, 
1933 or 1934. 

Long-range forecasting of weather may be made pos- 
sible through the discovery by Dr. C. G. Abbot, secretary 
of the Smithsonian Institution, that there is a close cor- 
respondence between changes in the sun’s radiation and 
in temperature at Washington, D. C. 


The theory that stars have a structure similar to that . 


of an egg, a dense yolk in the center, surrounded by a 
lighter material, was advanced by Professor E. A. Milne, 
of the University of Oxford. 

A new theory of the construction of the universe, that 
it constitutes a huge system made by the condensation 
of a loose swarm of smaller clusters of stars which were 
originally like the mysterious spiral nebulae, was pro- 
posed by Dr. Harlow Shapley, director of the Harvard 
College Observatory. 

That Halley’s comet had two distinct tails was con- 
eluded by Dr. N. T. Bobrovnikoff, of the University of 
California, after three years of intensive study of 700 
photographs taken of the comet in 1910. 


The surface of the moon is apparently covered with . 


voleanic ash, accurding tv rescarches conducted by Dr. 
B. Lyot, of the Paris Observatory. 

The theory that the earth may have a comet-like tail 
sometimes visible as a faint patch of light called by as- 
tronomers the ‘‘Gegenschein,’’ was advanced by Dr. E. 
O. Hulburt, of the U. 8. Naval Research Laboratory. 

On April 28, the United States saw its first total 
eclipse of the sun since 1925 when the shadow of the 
moon just touched the earth on a path which passed 
through California, Nevada, Idaho and Montana. 

A total eclipse of the sun, on October 21, was wit- 
nessed by two parties of astronomers from tiny Niuafou 
Island in the Pacific. 

The length of Neptune’s day was found by Dr, J. H. 
Moore, of the Lick Observatory, to be about 16 hours. 

A new 50-foot interferometer, a giant instrument for 
the measurement of the diameter of stars through the 
interference of reflected light waves, was completed at 
Mount Wilson Observatory in California. 

That arsenic and germanium are both present in some 
meteorites that fall to the earth was discovered by Dr. 
Jacob Papish and Zaida M. Hanford, Cornell Univer- 
sity chemists. 

On November 15, 1930, astronomers commemorated the 
three-hundredth anniversary of the death of Johann 
Kepler, the great German astronomer who first enunciated 
the laws of planetary motion. 

America’s first planetarium in which the observer may 
at will see a facsimile of the heavens as they look at any 
time and from any place, was opened on May 10 at 
Chicago. 

A daily broadcast of cosmic data, including number of 
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Stoughton and Butts’ Engineering Metallurgy 


New Second Edition 


By Bradley Stoughton, Professor of Metallurgy, Lehigh University, and Allison Butts, 
Associate Professor of Metallurgy, Lehigh University. Metallurgical Texts. Second edi- 
tion. 498 pages, 6x 9, 200 illustrations. $4.00 


This book presents the principles and practices of metallurgy from the standpoint of their 
importance to the user of metals and alloys. In order to cover the advances of the past four 
years in physical and mechanical metallurgy (particularly alloys, alloy steels, heat treatment 
of steel and non-ferrous alloys and welding) the book has been completely revised and much 
enlarged. 


Reed and Young’s Laboratory Studies in Zoology 


By H. D. Reed, Professor of Zoology, Cornell University, and B. P. Young, Assistant pro- 
fessor of Zoology, Cornell University. McGraw-Hill Publications in the Zoological Sciences. 
121 pages, 6x 9, 4 illustrations. $1.00 
A set of outline plates to accompany manual. $ .60 


The manual deals with the introductory study of the frog as a means of inculecating the prin- 
ciples of bodily organization, the services rendered by bodily components, the nature of proto- 
plasm, and the nature and importance of the cell as a vital unit. 


Chamberlain’s Elements of Plant Science 


By Charles Joseph Chamberlain, Professor of Botany, University of Chicago. 394 pages, 
51, x 8, 321 illustrations. $1.90 


An introduction to the study of plants. The book presents such an introduction to the 
structure and junction of plants as is needed for general culture and as a foundation for work 
in any special phase of botany. 


Maximov’s A Textbook of Plant Physiology 


Translated from the Russian of N. A. Maximov, Professor of the Pedagogical Institute of 
Leningrad and Director of Plant Physiology of the Bureau of Applied Botany, U.S. S. R. 
Edited by A. E. Murneek, Associate Professor of Horticulture, University of Missouri, and 
R. B. Harvey, Associate Professor of Plant Physiology aud Botany, University of Minne- 
sota. McGraw-Hill Publications in the Agricultural and Botanical Sciences. 381 pages, 
6x9, 152 illustrations. $4.00 


This textbook presents all the important features of plant physiology which a beginning stu- 
dent should know. It deals not only with the fundamentals of the physiclogy of plants, but 
with the application of the subject to the various branches of agriculture and forestry. 


Lewis’s Fundamentals of Organic Chemistry 


By Harry F. Lewis, Professor of Organic Chemistry, Institute of Paper Chemistry; form- 
erly Professor of Chemistry, Ohio Wesleyan University. International Chemical Series. 
390 pages, 51. x 8, 28 illustrations. $2.75 


This volume is aimed to meet the need for a textbook on organic chemistry based upon the 
atomic linkage theory. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 


370 Seventh Avenue New York 
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sun-spots, solar radiation constant and data on magnetic 
disturbances, was inaugurated by Science Service with 


the cooperation of the International Scientific Radio 


Union. 

The discovery of seven comets was announced during 
the year, though one was not confirmed and another 
was a return of a periodic visitor. The first and fourth 
were discovered by Drs. Schwassman and Wachmann, of 
the Hamburg Observatory, Germany, though the former 
was independently found by L. C. Peltier, an amateur 
astronomer of Delphos, Ohio. The second was discovered 
by Beyer, also at Hamburg; the third by Wilk, of 
Cracow, Poland; the fifth by D. L. Forbes, of Ronde- 
bosch, South Africa; the sixth was the re-discovery of 
Temple’s second comet by Dr. George Van Biesbroeck, of 
the Yerkes Observatory, and the seventh was by Naka- 


mura, of the Kyoto Imperial University, in Japan. Ef- 


forts of American astronomers to find Nakamura’s 


. eomet, which Japanese dispatches said had been ob- 


served by Sibata, of the same observatory, were unsuc- 
cessful, however. 


Engineering 


After a third attempt, Professor Georges Claude was 
successful in obtaining power from the temperature 
difference in the ocean water at the surface and in the 
depths of the tropical seas off the Cuban coast. 

The two longest steel arches in the world were closed 
—the Kill Van Kull Bridge at New York with a 
1,675-ft. span and the Sidney Harbor Bridge, Australia, 
1,650-ft. 

An elevated monorailway 30 miles long carrying a 
propeller-driven car which travels 120 miles per hour 
was completed near Glasgow, Scotland. 

Application of the hydrogen-ion of crude oil, which 
greatly increases the production of gasoline, was ex- 
tended. 

The city gas business was further invaded by natural 
gas and its by-products, propane and butane, and pe- 
troleum refinery gas; natural gas being piped as far as 
1,000 miles to centers of population. 

Construction progressed on the world’s largest hydro- 
electric power plant, the Dneprostroy project in Russia, 
which will have an ultimate capacity of 750,000 hp., and 
om, the largest hydro-generators, 77,500 kilovolt-ampere 
capacity, and turbines, 84,000 hp. capacity. 

Final work was done on the new Welland Canal, 
mammoth structure buiit by Canada to pass sea-going 
lake grain vessels up and down the 326.5-foot difference 
in elevation between Lake Erie and Lake Ontario. 

Plans were made and bonds authorized for the 
$35,000,000 Golden Gate Bridge at San Francisco, the 
center suspension span of which will be 4,200 feet, the 
longest in the world. 

U. S. Department of Interior began preliminary field 
work on the construction of the 730-foot Hoover Dam, 
world’s highest, a part of the Boulder Canyon project 
on the Colorado River. 

The Detroit-Windsor vehicular tunnel, connecting 
Canada and the United States beneath the Detroit River, 
was opened to traffic. 


An experimental boiler designed to operate at pres- 
sures ranging from 3,500 to 4,500 pounds per square inch 
and a temperature of 833 degrees Fahrenheit was built. 

A severely stream-lined railway car driven by a 400 
hp. airplane engine and propeller sped more than 100 
miles per hour on a straight track in Germany. 

Construction progressed on the Ft. Lee 3,500-ft. span 
suspension bridge across the Hudson River at New York 
and the 1,500-ft. Mid-Hudson suspension span at Pough- 
keepsie. 

The application of welding to steel building was 
greatly extended, the number of such buildings being 
increased 50 per cent. 

The world’s longest concrete arch bridge was built at 
Brest, France, with three spans, each of 612 feet. 

The Europa, new German ocean liner, entered service 
and became speed queen of the North Atlantic by bet- 
tering the record of her sister ship, the Bremen. j 

The U. 8. Bureau of Standards prepared for the con- 
struction of a National Hydraulic Laboratory provided 
for by Congress at a cost of $350,000. 

Coolidge Dam across the Gila River canyon near Globe, 
Ariz., a dam of unusual construction making use of 
multiple domes, was dedicated by the ex-president for 
whom it was named. 

The fiftieth anniversary celebration of the peevican 
Society of Mechanical Engineers was held. 

The first roller-bearing locomotive was built and put 
in service. 

The Keenan Steam Tables and Mollier Diagram, which 
for the first time tabulate and graphically present the 
properties of steam at the higher temperatures and pres- 
sures at which it is now being used in large power plants, 
was published by the American Society of Mechanical 
Engineers. 

Chicago’s Merchandise Mart, said to be the largest 
building in the world, was completed. 

The U. S. Patent Office issued 49,599 patents and ac- 
cepted 117,790 applications during the fiscal year ending 
in June. 

Construction advanced on the world’s largest high- 
pressure turbine-generator, a 110,000 kilowatt steeple 
compound unit to operate at 1,200 pounds per square inch 
pressure in the River Rouge power plant near Detroit. 

The highest boiler pressure ever used in America, 
1,800 pounds per square inch, was employed in a 6,000 
kilowatt power plant nearing completion at Lockland, 
Ohio. 

The highest bridge in the world, carrying a highway 
1,260 feet above the Arkansas River, was completed 
over the Royal Gorge near Canon City, Colorado. 

A radio telephone service was installed between New 
York and Buenos Aires, making possible the connection 
by radio phone of four continents—North America, 
South America, Europe and Africa. 

The first completely welded ocean-going cargo vessel 
was launched at Charleston, 8. C. 

The world’s first floating power plant, the S. S. Jacona, 
with a generating capacity of 20,000 kilowatts, was 
placed in service along the New England coast as 4 
source of emergency power. 
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BROOKLYN BOTANIC GARDEN MEMOIRS 


Volume I: 33 contributions by various authors on 
genetics, pathology, mycology, physiology, ecology, 
plant geography, and systematic botany. Price, $3.50 
plus postage. 

Volume II: The vegetation of Long Island. Part 
I. The vegetation of Montauk, etc. By Norman 
. Pub. 1923. 108 pp. Price, $1.00. 

Vol. III: The vegetation of Mt. Desert Island, 
Maine, and its environment. my, Barrington Moore 
and Norman Taylor. 151 pp., text-figs., vegeta- 
tion map in colors. June 10, 1927. Price, $1.60. 


AMERICAN JOURNAL OF BOTANY 


Devoted to All Branches of Botanical Science 

Established 1914. Monthly, except August and 
September. Official Publication of the Botanical So- 
ciety of America. Subscription, $7 a year for com- 
plete volumes (Jan. to Dec.). Parts _of volume at 
the single number rate. Volumes 1-17 complete, as 
available, $138. Single numbers, $1.00 each, post free. 
Prices of odd volumes on request. Foreign postage: 


40 cents. 
ECOLOGY 
All Forms of Life in Relation to Environment 
Established 1920. Quarterly. Official Publication 
of the Ecological Society of America. Subscription, 
$4 a year for complete volumes (Jan. to Dec.). Parts 
of volumes at the single number rate. Back volumes, 
as available, $5 each. Single numbers, $1.25 post 
free. Foreign postage: 20 cents. 


GENETICS 
A Periodical Record of Investigations bearing on 
Heredity and Variation 


Established 1916. Bimonthly. 

Subscription, $6 a year for complete volumes (Jan. 
to Dec.). Parts of volumes at the single number 
rate. Single numbers, $1.25 post free. Back volumes, 
as available, $7.00 each. Foreign postage: 50 cents. 


Orders should be placed with 


The Secretary, Brooklyn Botanic Garden, 
1000 Washington Ave. Brooklyn, N. Y., U. 8S. A. 


School of 
Medicine and Dentistry 


University of Rochester 


Medical Schocl, Strong Memorial Hospital, 
School of Nursing and Out-Patient Department of 
the University of Rochester and the Municipal 
Hospital of the City of Rochester, all under one 
roof. Medical, Surgical, Obstetric, Pediatric, 
Dental, Contagious and Neurological patients ad- 
mitted. Unusual opportunities for school and hos- 
pital codperation in medical and graduate dental 
teaching. 


Admission 
Medical candidates must have completed three 
years of college work with special requirements in 
chemistry, physics and biology. The entering 
class will not exceed 50, men and women being 
admitted on equal terms. 
Tuition 
Charge for tuition will be $400 per annum, 
payable in equal installments at the beginning of 
each semester. 
For information address 
THE DEAN 
School of Medicine and Dentistry 
Crittenden Boulevard, Rochester, N. Y. 


Indian Institute of Science, Bangalore. 
Professorship of Biochemistry 


The Council will shortly proceed to appoint a Pro- 
fessor of Biochemistry. 

The terms offered are Rs 1250 rising to 1500 per 
month, with supplementary allowance of Rs 500 per 
month for candidates appointed from overseas, and 
free house or lodging. A satisfactory grant is given 
to meet the expenses of the journey. The engage- 
ment is in the first instance for six years, after 
which, if the appointment be not renewed, a retiring 
allowance is given by the Institution. The present 
rate of Income Tax is approximately six per cent of 
the income. 

Applications should be sent direct to Prof. F. G. 
Donnan, Chemical Department, University Col- 


lege, Gower Street, London, W. C. 1. 


MARINE BIOLOGICAL LABORATORY 


BIOLOGICAL ond NATURAL 


Zoological Groups 

Embryological Slides 

Botanical 
Drosophila cultures 


Catalogs on request: Address 


Supply Department 
Woods Hole, Mass., U. 8. A. 


HISTORY MATERIAL 


Life Histories 


New 
Opportunities 
for Research 


Needle Valve with Hose OLLOWING the 

Connection ..... $5.00 designs sug- 
gestions of Professor H. S. Booth, Western Reserve 
University, our chemical engineers have developed 
a laboratory set of Unit Parts which greatly facili- 
tate the manipulation of high-pressure gases from 
cylinders. These open a fascinating new avenue of 
research to those who previously have been hind- 
ered by the inadequacy of the available apparatus. 

Send for catalog describing the Unit Parts and 
a price list of our rare and common gases. Simply 
fill in the coupon. 


The Ohio Chemical & Mfg. Co. 
1177 Marquette St., N. E., Cleveland, Ohio 


“ Save Time in Research ” 
The Ohio Chemical & Mfg. Co., 
1177 Marquette St., Cleveland, Ohio. 


C7 Please send me a catalog of your Unit Parts and a 
price list of rare gases. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME ADVANCES IN THE SCIENCES 
DURING 1930 


(Continued from the issue of January 2) 


Copyright, 1930, by Science Service 


Biology 


QUARANTINE restrictions on Florida fruit and vege- 
table shipments, designed to prevent the spreading of 
the Mediterranean fruit fly, were wholly removed on 
November 15. 

The plant breeder who originates a new variety of 
plant propagated by asexual or vegetative means was 
given, by act of Congress, the right to a patent of his 
living product. 

The world’s largest fish hatchery was completed near 
Lonoke, Arkansas, for the propagation of the warm- 
water nest-building fishes, such as bass and bream. 

A new instrument, a modification of the interferometer, 
was devised by Professor K. W. Meissner, of Frankfort, 
Germany, making it possible for the first time to see a 
plant grow. 

A swarm of locusts appeared across northern Africa, 
from Egypt almost to Gibraltar, and extended into the 
Near East and Balkans. 

That the fungus of black-stem rust is capable of pro- 
ducing hybrids and thus multiplying the strains which 
attack wheat, was discovered by Dr. J. H. Craigie, of the 
Dominion Experimental Farms at Winnipeg. 

Two sets of human identical triplets were reported 
by Alfred E. Clarke and Daniel G. Revell, biologists of 
the University of Alberta, Canada. 

Animals can manufacture the growth-promoting 
vitamin A in their bodies from carotin, it was found by 
Dr. Thomas Moore, Cambridge, England. 

A herd of 30 musk-oxen was transplanted from Green- 
land to Alaska by the U. 8. Department of Agriculture 
in an effort to re-establish them in the latter country. 

Dr. J. Markowitz and Dr. H. E. Essex, of the Mayo 
Foundation, were successful in keeping alive the internal 
organs of an animal for 12 hours after the animal had 
died. 

Man lowered himself farther into the ocean depths 
than ever before when William Beebe and Otis Barton 
descended 1,426 feet in a steel sphere off the coast of 
Bermuda. 


Geology and Geography 


The decennial census of the United States was made, 
showing the population to be 122,775,046. 

The most severe drought and hot season recorded by 
the Weather Bureau gripped practically the whole of 
the United States from June until mid-autumn, causing 


severe damage to crops and range lands and bringing 
new records for low water in the rivers. 

An extremely heavy rain visited France in which over 
3,000 tons of water crashed down on each acre, and a 


rainfall equal to the normal annual average of 30 inches J 


fell in two days. 


A landslide destroyed part of the city of Lyons in % 


France, taking many lives and destroying much property, 


The largest meteoric stone whose fall was observed | 


and which has been recovered intact, an 820-pound 
meteorite, fell near Paragould, Arkansas. 

Great deposits of fossil mammal and bird bones were 
found in Wyoming. 

Professor Wilhelm Freudenberg found in _ Ice-Age 
gravels near Heidelberg fragments of skull, face-bones, 
jaw and shoulder-blade of a big ape-like creature with 
a brain larger than that of any known anthropoid ape 
and equal in size to that of the Neanderthal man. 

The fossil remains of a species of ape previously un- 
known were dug up in southern France. 

Fossils of a redwood species were discovered on St. 
Lawrence Island in Bering Straits, bridging the gap 
between previously known occurrences in Asia and North 
America. 

Huge deposits laid down in pre-Cambrian times were 
found in the Grand Canyon of Arizona. 

The Polish Academy of Science announced the dis- 
covery of the complete body of an Ice-Age rhinoceros, 


with muscles and skin complete and in place, in the 


frozen soil of the district of Starunia, Poland. 


The bodies of 8S. A. Andrée, pioneer aerial explorer of 


the Arctic, and his two companions were found, with 


Andrée’s diary and other important historic documents, | 


on White Island, Fridtjof Nansen Land. 
A small airship was used by a party of U. S. National 


Park Service officials and scientists in a survey of an | 


area in the southern Everglades which is to become a 
National Park. 

The rebuilding of a submarine was begun for use by 
an Arctic expedition planned by Sir Hubert Wilkins. 

Seismological reports of 29 earthquakes were collected 
and epicenters located by Science Service with the co- 
operation of the U. S. Coast and Geodetic Survey and 
the Jesuit Seismological Association; these included 15 
violent shocks, six of which were destructive, on land 
in Italy, Japan, India, Persia, Guatemala and Chile. 


Medicine 


A hormone from the cortex of the suprarenal glands 
was isolated by Drs. W. W. Swingle and J. J. Pfiffner, 
of Princeton University, and used by Drs. Leonard 6. 
Rowntree and C. H. Greene, of the Mayo Clinic, to treat 
hopeless victims of Addison’s disease, in the same way 
that insulin affects the coma of diabetes. Drs. F. A. 
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HUMAN 
SKELETONS 


Adult Newborn 
Skulls, Pelvis, etc., 
Skeletons of Animals, 
Anatomical Models, 
Botanical Models, 
Obstetrical Phantoms, 
Life Histories, Charts, 
Pocket Guide of 
Human Anatomy, 
Pilz Manikins, 
Chase Dolls 
Exclusive Authorized 
Distributors and 
Agents for 
Spalteholz Transpar- 
ent Preparations, 
Embryos all Stages, 
etc. 
Catalogs sent on 
Request 
Steel Cabinet with 
telescopic holder and 


first quality skeleton, 
$142.50, special. 


f. o. b. New York 


Crayv-ApAms Company 


117-119 East 24th St., New York 


Sportsmen’s—Engineers’ Compass 
Day or Night 

Radiolite, floating dial; locks automatically when 
case is closed. Scientifically correct sighting ar- 
rangement—a perfect instrument worth many | 
Fiala Pat. Sleeping Bags; Binoculars, = 
Tents, Guns and complete outfits for 
Hunting, Touring, Exploring, Engi- 
neers, etc. 


Write for FREE Catalog “A” 
FIALA OUTFITS, 47 Warren St., 


PRECISION BINOCULARS 


Made with the accuracy of fine scientific instruments. 
Ample range of magnifications, bright clear field; 
compactness; freedom from color aberration. 


For information write 


BAUSCH & LOMB OPTICAL CO. 
632 St. Paul St., Rochester, N. Y. 


A NEW DRYING AGENT 
FOR GASES AND SOLIDS 


Shows 100% efficiency in absorbing 
water vapor. Highly resistant to 
compression and abrasion. 


Better than H,SO,—and 
not dangerous to handle. 

Much better than CaCl.,, 
fused KOH and NaOH—and 
does not deliquesce and cake. 

Eeonomical because it ean 
be regenerated by heating at 
a low temperature, and may 
be used indefinitely. 


STEALING’S 


HYDRALO | 


| & Regenerative Dehydrator 
and Desiccant 
Regenerate by the 
application of 


‘A sample will gladly be 
sent on request. 


STERLING PRODUCTS CO. 
EASTON, PA. 


“Becbro” Laboratory 
RHEOSTATS 


Becbro Laboratory Rheostats 
made of both iron enameled 
and solid wall porcelain tubes. 

The above illustration shows 
one of the numerous types of 
“BECBRO” tubular, slide 
Iron Enameled or contact, rheostats manufac- 
Solid — tured and carried in stock by 

ube us. 


The various types are made in several lengths of 8’’, 16’’, 
and 20’’, respectively, with resistance values of from 0.25 
ohm and 25 amperes, to 30,000 ohms and current capacity 
of 0.1 ampere. 

“BECBRO” Stone Rheostats are made in the following 
types: Single, Double, Universal, and Crossed Sections. 
These rheostats, with the porcelain tubular types, find their 
many uses in high frequency and radio work. 


Our Catalog S-20 sent you upon request 421 Sedgley Avenue 
BECK BROTHERS, Makers Philadelphia, Pa. 


IPPHOTOELECTRIC CELLS 


In the world of science the new Type “A” 
G-M VISITRON photoelectric cell is hailed 
as the outstanding achievement. Physical 
and electrical characteristics described in 
our Bulletin 119. Send for it—it’s free! 


GM _ LABORATORIES |NC 


1808 Grace Street Chicago, U. S. A. 


NEW LISTS FINE SHELLS 
A Generie List of recent Mollusca covering 34 sheets 
has just been issued and will be mailed to those in- 
terested. Nothing quite like it in existence. Also 5 
sheets covering books on Conchology. Will quote prices 
on any Mollusea desired from any part of the World. 
Largest scientific stock in existence. 


Walter F. Webb 
202 Westminster Road 


Rochester, N. Y. 


figSpeed MIXERS 


cuit, mix all liquids, maintain even temper- 
ature baths. Thousands used in sizes for 
Filters, 1 to 50,000 gallon tanks. 


Glass- Write for Catalogue 


inst ALSOP ENGINEERING CO. 


39 West 60th St., New York 


OK 
Use HoKe reducing 
Valves with hydrogen, , 
oxygen or other gases_ 


Several Models-Ask for folder S-3 Em 


OK 
22 Albany Street 
«Ho C INC. NewYorkCity 


Clamp to any tank, operate from light cir- © 
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Hartman and K. A. Brownell, of the University of 
Buffalo, also obtained an extract of the same gland. 

The filterable virus germ which causes multiple sele- 
rosis, or ‘‘ereeping paralysis,’’ was discovered with the 
aid of a special ultramicroscope at a magnification of 
1,800 diameters by Sir James Purves-Stewart and Kath- 
leen Chevassut, of the Westminster Hospital, London. 

An artificial lung or respirator was invented by Drs. 
Philip Drinker and L. A. Shaw, of the Harvard School 
of Publie Health, to keep alive patients whose breathing 
muscles are paralyzed in infantile paralysis or who are 
victims of gas poisoning. 

A new method for studying the microscopic growth of 
living tissue in a warm-blooded animal was developed at 
the University of Pennsylvania School of Medicine. 

An enzyme which has both protective and curative 
action on Type III pneumonia in mice, and possibly also 
in man, was extracted from a bacillus found in the soil 
of New Jersey cranberry bogs. 

Vitamins in sufficient amounts will prevent infection 
of animals, and possibly man, with leprosy, it was re- 
ported by Dr. J. Shiga, dean of the Imperial Medical 
Faeulty, Seoul, Korea. 

Fever produced by short radio waves was found help- 
ful in the treatment of paresis by Professor W. T. 
Richards, of Princeton. 

The National Institute of Health was created by act 
of the Congress replacing the Hygienic Laboratory of 
the U. S. Public Health Service. 

A new species of the meningococcus organism, cause 
of meningitis, was found by investigators of the U. 8. 
Public Health Service. 

Cancer studies were reported by numerous investi- 
gators. Drs. Walter B. Coffey and John B. Humber, of 
San Francisco, announced a method of treating caneer 
by injection of a glandular extract. Drs. Shigemitsu 
Itami and Ellice McDonald, of the University of Penn- 
sylvania, reported they were unable to cure cancer in 
mice by this method. Dr. Frederick S. Hammett, of 
Philadelphia, found that the application of partly oxi- 
dized sulfur compounds caused tumors in mice to dis- 
appear. 

Postgraduate demonstrations of cancer, in which 
radiologists, pathologists and other specialists tested and 
increased their diagnostic ability, were held under the 
auspices of the Surgical Pathological Laboratory of the 
Johns Hopkins University. 

Experiments proving that the common cold is caused 
by a filterable virus were reported by two groups of 
investigators: Dr. Gerald S. Shibley, Katherine C. Mills 
and Dr. A. R. Dochez, of the Columbia University Col- 
lege of Physicians and Surgeons and the Presbyterian 
Hospital of New York; and Drs. Perrin H. Long and 
James A. Doull, of the Johns Hopkins Medical School. 

An extensive outbreak of psittacosis, popularly known 
as parrot fever, occurred in the United States and many 
other countries. In this country 169 cases with 33 


deaths were reported. Investigators of the U. S. Na- 


tional Institute of Health made an extensive study but 
did not find the Bacillus psittacosis which a French s¢}- 
entist, E. Nocard, had reported as the causative germ in 
1892. They concluded that the disease was caused by 
a filterable virus. They did find an organism which 
might be the cause of the disease, but it was not 
B. psittacosis or any other member of that germ family. 

A phenol compound, tri-ortho cresyl phosphate was 
found by the U. 8S. Public Health Service to be the 
adulterant which caused thousands of cases of partial 
paralysis from drinking bootleg Jamaica ginger, known 
as ‘‘ginger jake.’’ 

A new chemical method of standardizing ergot, widely 
used in childbirth, was devised by Dr. M. I. Smith, of 
the National Institute of Health, formerly the U. S. 
Hygienic Laboratory. 

A large increase in the number of cases of infantile 
paralysis, almost reaching epidemic proportions, oc- 
curred during the fall of 1930. 

An occupational disease causing an involuntary to and 
fro shifting of the eyes was found among train dis- 


* patchers by the Industrial Health Conservancy Labora- 


tories of Cincinnati. 

The time required for blood to clot, vitally important 
in surgical operations, is shortened by feeding the 
patient vitamin D. 

Study of the chemical changes taking place in the 
brain was made possible for the first time through a 
technical procedure developed by Dr. Abraham Myerson, 
of Boston, whereby blood is taken from the artery lead- 
ing to the brain and from the vein which drains the 
brain and the chemical contents of the two samples com- 
pared. 

New hope for recovery of child victims of serious 
burns was given by a treatment, making use of a tannic 
acid solution, devised by Dr. Edward C. Davidson, of 
Detroit. 

That radio waves, shorter than those commonly used 
for sending messages, are able to weaken materially the 
poison elaborated by the diphtheria bacillus was dis- 
covered by Drs. Waclaw T. Szymanowski and Robert 
Alan Hicks, of the Western Pennsylvania Hospital Insti- 
tute of Pathology. 

A new method for measuring the heart’s output of 
blood determining the amount of acetylene gas taken 
up by the lungs in a certain time was deyised by Dr. 
Arthur Grollman, of the Johns Hopkins University. 

An international birthday party, with the celebrations 
round the world united by radio, was given in honor of 
the eightieth birthday on April 8 of the ‘‘dean of Amer- 
ican medicine,’’ Dr. William Henry Welch. 

The three hundredth anniversary of the first use of 
einchona bark, from which quinine is obtained for the 
treatment of malaria, was celebrated. ; 

To study the problems of the American child, scicn- 
tists from all over the country at call of President 
Hoover met in a White House Conference on Child 
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Health and Protection, at Washington, from November 
19 to 22. 

The flarimeter, an instrument which will disclose 
whether a person has heart disease in advance of serious 
developments by measuring shortness of breath, was 
demonstrated by Dr. P. V. Wells, of Newark, N. J. 

A new barbiturie acid derivative, the sodium salt of 
isoamylethylmalonylurea, was discovered and found to 
be valuable to the surgeon in producing a state just 
short of deep sleep. 

Calcium gluconate, formerly only a laboratory curi- 
osity, was discovered to be an effective medicine. 


Recognitions and Awards 


For his researches on light, particularly the discovery 
that monochromatic light when scattered by shining on 
certain transparent substances is partly changed to 
other colors, Sir Chandrasekhara Venkata Raman, pro- 
fessor of physics at the University of Caleutta, was 
awarded the Nobel Prize in physics. 

The 1930 Nobel Prize in medicine was awarded to Dr. 
Karl Landsteiner, of the Rockefeller Institute of Medical 
Research, for the discovery that human blood is of four 
different types and that blood of one type does not 
always mix with blood of another type. 

The Nobel Prize in chemistry was awarded to Pro- 
fessor Hans Fischer, of Munich, for his achievement in 
the laboratory production of hemin, one of the com- 
ponents of hemoglobin, the red coloring matter of blood. 

The Daniel Guggenheim gold medal for notable 
achievement in aeronautics was awarded to Dr. Ludwig 
Prandtl, professor at the University of Gottingen, Ger- 
many, for ‘‘pioneer and creative work in the theory of 
aerodynamics. ’’ 

The distinguished flying eross of the Navy was given 
to all members of the Alaskan Aerial Survey expedition 
which mapped nearly 13,000 square miles of wild coun- 
try during 1926. 

The Collier trophy for the outstanding contribution to 
aviation was given to the National Advisory Committee 
for Aeronautics for its cowling for radial air-cooled 
engines. 

Dr. George H. Whipple, of the University of Rochester, 
and Dr. George R. Minot, of Harvard University Med- 
ical School, shared the first $10,000 Popular Science 
annual award given in recognition of their discovery of 
a successful treatment of pernicious anemia by the liver 
diet. 

The Harmon Trophy for the outstanding achievement 
in aeronautics was awarded to Carl B. Eielson who 
piloted Sir George Hubert Wilkins across the Arctic. 

The Perkin medal was awarded to the late Dr. Herbert 
H. Dow, president of the Dow Chemical Company, for 
his developments of improvements in the production of 


chlorine, bromine, magnesium and other chemicals. 


The James Douglas Medal of the American Institute 


of Mining and Metallurgical Engineers was awarded 
this year to John V. N. Dorr, president of the Dorr Com. 
pany, for ‘‘his invention of apparatus and achievement 
in developing and improving hydrometallurgical prac. 
tice.’? 

The National Academy of Sciences’ public welfare 
medal was given posthumously to Stephen T. Mather, 
organizer of the U. 8S. National Park Service. 

The National Academy of Sciences’ Daniel Giraud 
Elliot Gold Medal was awarded to Dr. Henry Fairfield 
Osborn, of the American Museum of Natural History, in 
recognition of his scientific monograph describing the 
ancient titanotheres, a prehistoric creature somewhat re- 
sembling the rhinoceros. 

A gold medal and accompanying annuity of from $100 
to $500 to be given government workers for scientific 
achievements was proposed in a bill before the Congress. 

The William H. Nichols Medal for 1930 was presented 
by the New York Section of the American Chemical 
Society to Samuel E. Sheppard, of the Eastman Kodak 
Company, for his ‘‘ outstanding achievement in the chem- 
istry of photography.’’ 

The Willard Gibbs Medal was awarded to Dr. Irving 
Langmuir for ‘‘fundamental work on atomic hydrogen 
and on surface relations and also on electrical discharge 
phenomena; also for his contributions of great impor- 
tance to nearly all branches of physical chemistry, in- 
cluding high vacuum technique, electronics, thermo- 
chemistry and catalysis, and lastly for his presentation 
of a theory of atomic structure.’’ 

The John Fitz Medal was awarded Rear Admiral Wat- 
son Taylor, U. 8S. N., retired, for his engineering achieve- 
ments, the most notable of which is his utilization of the 
bow wave in ship propulsion. 

The Edison Medal of the American Institute of Elec- 
trical Engineers was awarded to Professor Charles F. 
Scott, of Yale University, for his pioneering work in 
electric transmission. 

The Franklin Medal, awarded by the Franklin Insti- 
tute, was given this year to Sir William Bragg, director 
of the Royal Institution of Great Britain. 

In recognition of his demonstration that protons act 
like waves, Professor Arthur J. Dempster, of the Uni- 
versity of Chicago, was awarded the $1,000 prize given 
annually by the American Association for the Advance- 
ment of Science. 

The Hoover Medal was awarded for the first time, the 
first recipient being President Herbert Hoover. 

The American Pharmaceutical Association gave its 
Ebert Prize for 1930 to Marvin R. Thompson, of the 
University of Maryland, for his work on the pharma- 
cology of ergot. 

Dr. R. R. Spencer, of the U. S. Public Health Service, 
was awarded the American Medical Association’s gold 
medal for original work in preparation of a vaccine for 
Rocky Mountain spotted fever. 
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1000 Washington Ave. 


BROOKLYN BOTANIC GARDEN MEMOIRS 
Volume I: 33 contributions by various authors on 


enetics, pathology, mycology, physiology, ecology, 
Sfant geography, and systematic botany. Price, $3.50 


plus postage. 


Volume II: The vegetation of Long Island. Part 


I. The vegetation of Montauk, etc. By Norman 
Taylor. Pub. 1923. 108 pp. Price, $1.00. 


Vol. III: The vegetation of Mt. Desert Island, 


Maine, and its environment. By Barrington Moore 
and Norman Taylor. 151 pp., 27 text-figs., vegeta- 
tion map in colors. June 10, 1927. Price, $1.60. 


AMERICAN JOURNAL OF BOTANY 


Devoted to All Branches of Botanical Science 
Established 1914. Monthly, except August and 


September. Official Publication of the Botanical So- 
ciety of America. Subscription, $7 a year for com- 
plete volumes (Jan. to Dec.). Parts of volume at 
the single number rate. Volumes 1-17 complete, as 
available, $138. Single numbers, $1.00 each, post free. 
Prices of odd volumes on request. Foreign postage: 
40 cents. 


ECOLOGY 
Forms of Life in Relation to Environment 
Established 1920. Quarterly. Official Publication 


of the Ecological Society of America. Subscription, 
$4 a year for complete volumes (Jan. to Dec.). Parts 
of volumes at the single number rate. Back volumes, 
as available, $5 each. Single numbers, $1.25 post 
free. Foreign postage: 20 cents. 


GENETICS 
A Periodical Record of Investigations bearing on 
Heredity and Variation 


Established 1916. Bimonthly. 
Subscription, $6 a year for complete volumes (Jan. 


to Dec.). Parts of volumes at the single number 
rate. Single numbers, $1.25 post free. Back volumes, 
as available, $7.00 each. Foreign postage: 50 cents. 


Orders should be placed with 


The Secretary, Brooklyn Botanic Garden, 
Brooklyn, N. Y., U. 8S. A. 


School of 
Medicine and Dentistry 


University of Rochester 


Medical School, Strong Memorial Hospital, 
School of Nursing and Out-Patient Department of 
the University of Rochester and the Municipal 
Hospital of the City of Rochester, all under one 
roof. Medical, Surgical, Obstetric, Pediatric, 
Dental, Contagious and Neurological patients ad- 
mitted. Unusual opportunities for school and hos- 
pital codperation in medical and graduate dental 
teaching. 


Admission 
Medical candidates must have completed three 
years of college work with special requirements in 
chemistry, physics and biology. The entering 
class will not exceed 50, men and women being 
admitted on equal terms. 


Tuition 
Charge for tuition will be $400 per annum, 


payable in equal installments at the beginning of 
each semester. 


For information address 
THE DEAN 
School of Medicine and Dentistry 
Crittenden Boulevard, Rochester, N. Y. 


CARNEGIE INSTITUTION 
OF WASHINGTON 


Publications of the Institution present in 
monographic form the results of its own research 
activities, and include a few books on other sub- 
jects. 


Nearly 600 volumes have been issued, repre- 
senting studies in the following fields: 


Archaeology History 
Anthropology Literature 
Astronomy Mathematics 
Biology Nutrition 
Botany Palaeontology 
Chemistry Palaeography 
Ecology Philology 
Economics Physics 
Embryology Terrestrial Magnetism 
Genetics Zoology 
Geology 


Descriptive lists and prices may be obtained by 


addressing : 


CARNEGIE INSTITUTION OF WASHINGTON 


WASHINGTON, D. C. 


National Research Council 


of Canada 


The National Research Council of Can- 
ada will shortly proceed to appoint to the 
National Research Laboratories’ . staff a 
Physicist or Engineer to carry out research 
and testing on Electric Meters. The salary 
will depend on the qualifications and ex- 
perience of the person appointed. Appli- 
cations received from former applicants 
will be reviewed, and new applications are 
invited for the consideration of the Selec- 
tion Committee. 

Applications should include statement of 


age, race, nationality, education, technical 
experience, references. 


Address applications to 


The Secretary-Treasurer, 
National Research Council, 
Ottawa, Canada 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ECLIPSES, COMETS AND EROS IN 1931 


THOUGH 1931 will be more generous in the matter of 
eclipses than are most years, no astronomers are expected 
to travel to see them. Their main attention, during the 
early part of the year at least, will be devoted to a tiny 
speck of light in the sky too faint to be seen without a 
telescope. Several comets are due, but, as far as astron- 
omers can tell at present, none will be visible to the 


unaided eye. 
Five eclipses are on the 1931 program, but none will 


be seen from the United States. Three are of the sun, 


but all are partial, so the corona, and other features that 
appear when the moon completely covers the sun, will 
be absent. Therefore, astronomers will make no efforts 
to observe them. If they did, they would have to do 
some traveling, for the first, on April 18, is visible from 
Siberia and the North Pole. The second, on September 
12, will be seen from Alaska, while the third will be seen 
on October 11 from the southern tip of South America 
and the South Pole. 

The eclipses of the moon are total, that is, the moon 
will completely enter the shadow of the earth. The first 
will occur on April 2, the second on September 26. Both 
will be seen mainly from the Eastern Hemisphere. How- 
ever, eclipses of the moon are of little scientific value, 
though of considerable popular interest as a spectacle. 

The tiny planet Eros, probably only 15 miles in 
diameter, is now closer than at any time since its dis- 
covery in 1896. On January 29, Eros will be only 
16,200,000 miles away. This is closer than any perma- 
nent celestial body ever comes, except the moon. The 
moon, on the average, is 240,000 miles from us, but the 
sun is about 92,900,000 miles. The close approach of 
Eros gives astronomers the opportunity to make accurate 
measures of its distance, and from these they can calcu- 
late other dimensions of the solar system, and the dis- 
tances of the stars. Therefore a wide variety of obser- 
vations are being made, even though the planet is too 
faint to be seen without a telescope. 

Among the periodic comets that are expected to return 
to the vicinity of the earth are: Encke’s, last seen in 
1928; Tempel III-Swift, last seen in 1908; Neujmin’s, 
last seen in 1913, and Schorr’s, last seen in 1918. Of 
course, there is always the possibility that a new and 
unheralded comet may appear, and that it may be of 
extraordinary brilliance. None of these mentioned, how- 
ever, are likely to become bright enough to be seen with 
the unaided eye. 

If the promise given by the fine display of Leonid 
meteors, or ‘‘shooting stars,’’ last November is realized, 
next November should see an even finer display about the 
fifteenth. If this happens, it, in turn, may forecast a 
still greater exhibition a year or two later, possibly 
rivaling the famous showers staged by these meteors in 
the past, especially 1799 and 1833. The Perseid meteors, 
in August, will probably be moderately numerous, as 


usual, 


DR. CRILE’S “AUTOSYNTHETIC CELLS” 
By Dr. D. T, MacDouGAL., 

Research Associate, Carnegie Institution of Washington 
Copyright, 1931, by Science Service 

To the biologist concerned with the form and archi- 
tecture of the living cell, the announcement of the re- 
sults of Dr. Crile’s researches on masses of stuff which 
show some of the properties of living matter will come 
as something of a shock. 

The physiologists, however, especially the group who 
are engaged in studying the properties and the ultimate 
arrangement of particles in protoplasm, find in Dr. 
Crile’s results many things of absorbing interest. 
Furthermore, there is a growing belief among* workers 
that we may within the near future be able to set up 
small masses of material in the condition of a jelly in 
which many of the activities characteristic of living 
matter may take place. 

Thus, for example, I have definite recollection that 
Jacques Loeb, whose researches are well known to all 
biologists, expressed high hopes that something like liv- 
ing matter would be compounded within the laboratory 
within a very few years. 

Many of the experimental attempts in this direction 
have gone no further than the making of minute blobs 
of colloids which on the glass slide and under the micro- 
scope gave resemblances to the indefinite and constantly 
changing forms of the amoeba. The physiologist is pri- 
marily concerned with the energetics, performances or 
processes which go on unceasingly in living matter. In 
my own experiments in this direction, begun in 1922 at 
the Desert Laboratory of the Carnegie Institution, in 
Arizona, I went no further than making capsules of 
cellulose, lining them with mixtures of jellies made up of 
the materials which enter into the composition of the 
plant cell. 

Although the intimate arrangement of these materials 
could not be said to have been identical with that in 
living material, except in a general way, yet these ex- 
perimental devices displayed two forms of activity quite 
similar to that of the absorbing hairs of roots. In an 
often-repeated series of experiments the permeability of 
these jelly layers was found to be similar to that of the 
tissues of living plants. The common mineral nutrient 
elements sodium, potassium, magnesium and calcium 
entered these ‘‘artificial cells’’ at the same relative 
rates as in a piece of living tissue. 

The second performance in which the activity of liv- 
ing stuff was imitated was one in which these ‘‘ artificial 
cells’’ maintained their acidity for days at a time when 
immersed in an alkaline solution, after the manner of 
the protoplasm of a plant growing in an alkaline soil. 

Some of these experiments were shown to Dr. Crile 
at the Desert Laboratory. I have therefore viewed 
these exhibits of Dr. Crile’s results at the Cleveland 
meeting of the American Association for the Advance- 
ment of Science with considerable interest. 
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New McGraw-Hill 
Astronomical Books 


Payne’s The Stars of ‘High Luminosity 


By Cecmia H. Payne. Harvard Observatory Monographs. 320 pages, 6x9, 32 


figures, 110 tables $3.50 
This book presents the advances in technique, extension of theory, and accumulation 
of relevant observations, of the past five years, in the physical study of stars by means 


of their spectra. 


Shapley’s Flights from Chaos Zi 


4 


A survey of Material Systems From Atoms to Galaxies f 
By Hartow SHapiey, Payne Professor of Astronomy, Harvard University ; Director 
of the Harvard Observatory. A Whittlesey House Publication. 168 pages, 6x9, TTA) 
illustrated. $2.50 
In this book Professor Shapley presents a general and complete elassification of all a 
organizations—everything from the minutest entities of the microcosmos to the all- a 
comprehensive sidereal universe—from electrons to the galaxy of galaxies. $ 
4 Stetson’s Man and the Stars & ey 
7 By Haruan True Stetson, Director of the Perkins Observatory, Ohio Wesleyan Uni- x 
i versity. A Whittlesey House Publication. 221 pages, 6 x 9, illustrated. $2.50 tase 
a A lucid treatment of the adventure of astronomy, from the days when primitive man Ce: 
3 began to ask himself wondering questions about the meaning of the heavens, through “al 


the work of the great pioneers of the science, to the present day with its staggering 
conceptions of the magnitude of the universe. 


Crawford’s Determination of Orbits of Comets 


| and Asteroids 
By Russetn Tracy Crawrorp, Professor of Astronomy, University of California. ee 
McGraw-Hill Astronomical Series. 233 pages, 7x 10, formulas and tables. $4.00 te 


A textbook on the subject of orbit determination which is adaptable for use in a one- fs 
semester course in the introduction to theoretical astronomy. It presents the most | ie 
recently developed methods of determining the orbits of comets and asteroids, among | 


them the methods of Leuschner and Merton. re 


Shapley’s Star Clusters f 
By Hartow Suaptey, Professor of Astronomy, Harvard University, and Director of a 
the Harvard Observatory. Harvard Observatory Monographs. 276 pages, 6x9, 103 


7 illustrations and tables. $3.00 
: This book presents a thorough survey of the field of galactic and globular star clusters, be: 
showing the part these stellar organizations have played in discovering the trans- om 


parency of interstellar space, in finding the distance and direction of the center of the 
Galaxy, and in the general measurement of the dimensions of the sidereal universe. 


Send for copies on approval 
McGRAW-HI LL BOOK COMPANY, Inc. 
370 Seventh Avenue New York | 
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Dr. Crile brings together proteins, lipoidal brain ex- 
tracts and mineral salts in small cavities on glass slides. 
Masses of material resembling unicellular organisms of 
various types appear in a few seconds. 

The chief interest, however, lies in the fact that when 
quantities of this material sufficient for chemical and 
physical tests are accumulated, with characteristic elec- 
tric potentials, stainability and other physical properties 
are readily measurable, and respiration data similar to 
those of masses of living tissue are secured. The trans- 
formation of energy indicated is at a rate which changes 
and runs through a cycle after a manner shown only by 
living organisms. 

Only the worker who has engaged in experiments of 
this kind is in position to appreciate the enormous 
amount of wearisome labor necessary to secure the most 
meager results. 
difficulties attending a repetition of Dr. Crile’s experi- 
ments will delay a checking-up of his results by other 
workers, which is so highly desirable in all scientific 
research. 

Neither Dr. Crile nor any one else makes the claim 
that he has actually ‘‘created life’’ in the laboratory. 
But the way is indicated along which we must travel in 
the endeavor to gain a fuller understanding of the 
nature of living matter. 


REACTIONS OF NON-LIVING MATTER 

THE ability to learn and remember is probably not 
confined to living organisms. 

An important mathematical investigation by Dr. N. 
Rashevsky, of the Research Laboratories of Westing- 
house Electric and Manufacturing Company, has shown 
that certain mixtures of lifeless fluid substances ought 
to show behavior indistinguishable from what we call 
memory. Properly chosen combinations of liquids will 
respond to repeated changes in the temperature, pres- 
sure or other conditions to which they are subjected, as 
if they were sensitive to their past experience and could 
put two and two together. 

Apparently this unique behavior is possible in a sys- 
tem which may come to rest in more than one position. 
For instance, a rectangular block may be in equilibrium 
when resting on any one of its faces. In addition, how- 
ever, there must be a lag in the changes within the mix- 
ture itself, by which when the substance is displaced 
from its resting condition an appreciable time is re- 
quired for recovery. Dr. Rashevsky has actually proved 
that such mixtures would show Pavlov’s famous con- 
ditioned reflex which is the foundation of behavioristic 
psychology. 

It is not suggested that this is the exact physical 
mechanism of memory in living animals. Further, no 
such mixture has yet been made and tésted in the labora- 
tory, though the mathematics makes that sequel prob- 
abie. However, this is one of the most daring and well- 
informed attempts to handle a question of psychology 
and biology by the method of mathematical physics. 


THE FIGHT ON CANCER 
OPTIMISM and determination were the guiding spirits 
which pervaded the cancer symposium held in Washing- 


It may be regretfully said that the | 


ton on January 7 under the auspices of the Nationa] 
Institute of Health. 

Seven of the leaders in the fight against the disease 
which is the second greatest killer of mankind described 
their part in the combat and their war plans. All of 
them admitted the strength and power of the enemy, 
But they all were determined to make this a fight to the 
finish. 

Not evefh the statement by Dr. J. W. Schereschewsky, 
of the U. S. Public Health Service, that cancer has unde- 
niably increased, dampened the hopeful, fighting spirit 
of these men. He said: ‘‘The conclusion was reached 
that in the 21-year period from 1900 to 1920, about two 
thirds of the increase observed in the cancer death-rate 
of persons 40 years and over was due to an actual in- 
crease in the mortality from the disease.’’ 

‘‘We may venture to hope that the cancer death-rate 
will not continue to grow indefinitely.’’ All physical, 
chemical and biological processes tend to a state of 
equilibrium. Even without the discovery of preventive 
measures, the cancer death-rate will sooner or later be- 
come stabilized. 

The fact of the increase in the cancer death-rate, how- 
ever, should serve as a spur to stimulate research and to 
justify its extension. Dr. Schereschewsky described the 
work in his laboratory at the Harvard Medical School 
where the effect of high-frequency electricity on tumors 
is being studied. Transplantable tumors in laboratory 
animals dry up and disappear when placed in the field 
of these currents which are similar to the short waves 
of radio. However, deep-seated tumors are not so easily 
influenced by the rays. The amount necessary to affect 
them is apt at the same time to damage neighboring 
healthy tissue. 

Chemists and pharmacologists are also engaged in the 
fight on cancer. At the National Institute of Health, 
Dr. Carl Voegtlin and his associates are studying the 
chemistry of the cancer cell, hoping to learn from this 
the reason for the tumor’s destructive action on sur- 
rounding normal tissue and its infiltrating growth. 

In Baltimore, Dr. Geschickter, of the Surgical Patho- 
logical Laboratory of the Johns Hopkins Medical School, 
has also been working with chemicals, trying to produce 
a stain which will show up the cancer cells in a micro- 
scopic section of tissue. He described a new method of 
staining such tissue, but stated that this is not a spe- 
cific stain for cancer diagnosis. That remains to be 
discovered. 

Approaching the problem from another angle, George 
O. Gey, of the department of embryology of the Car- 
negie Institution of Washington, has been ‘‘culturing’’ 
or growing human cancer cells in his laboratory. This 
has been attempted a number of times, but the difficul- 
ties are great. Mr. Gey has succeeded in cultivating 
certain types of cancer cells, the sarcoma cells, for many 
generations. It appears that he will be able to carry 
this strain on indefinitely. Moving pictures of these 
and other cancer cells were shown by Dr. Warren H. 
Lewis, in whose laboratory Mr. Gey has carried on his 


work, 
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ANNOUNCING 


A New Book anz 
A New Edition 


BY H. RIES, ph. p. 


Professor of Geology, Cornell University 


Elementary Economic 
Geology 


In this new book, Professor Ries has re- 
tained the same grouping of materials as in 
his larger work, ‘‘Economic Geology,’’ dis- 
cussing the different economic products sep- 
arately. 

Emphasis is placed on the principles of the 


subject. Sufficient descriptions of individual 


deposits as are needed to illustrate the types 
of occurrence are given as well as footnotes 
to aid the student. The latest statistics avail- 
able have been given in each case and the 
reports of the United States Bureau of 
Statistics have been drawn upon freely. 

This book is designed to meet the increas- 
ing demand for an elementary textbook in 
Economie Geology covering the work of one 
semester. 

360 pages 


6 by9 Cloth, $3.75 


Qnd Edition! 


Elements of Engineering 


Geology 


By H. Ries, Ph. D. 
and Thomas L. Watson 


Late Professor of Geology, University of Virginia, 
State Geologist of Virginia 

This second edition contains two new chap- 
ters. One, on the Geology of Reservoirs and 
Dam Sites, represents a branch of engineer- 
ing geology that has assumed such importance 
as to warrant special attention. The other, 
which treats Historic Geology briefly, appears 
in response to numerous requests. 

In general the book describes the character- 
istics of important rock-forming minerals and 
their relation to engineering work; it contains 
a number of maps showing the distribution of 
rhineral bodies and many figures illustrating 
the effects on various structures, of tempera- 
ture changes, mechanical abrasion, growing 
organisms, and other natural agents. 

4II pages 6 by9 Cloth, $3.75 


JOHN WILEY & SONS, INC. 


440 Fourth Avenue, New York City 
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EPIDEMICS OF INFLUENZA 

A SLIGHT increase in influenza this year over last, with 
no big outbreak until 1932, is the probable forecast for 
this disease, based on a survey of the past ten years 
made by the Metropolitan Life Insurance Company. 

The statisticians of the company point out that be- 
cause ten years is not a very long time in the history 
of the disease, and because the great pandemic of 1918 
does not exactly fit into the picture of a three-year 
cycle, no definite prediction can be made. 

‘*F'rom such a short period it would be hazardous to 
draw any sweeping conclusions,’’ they stated. However, 
their records show that every three years since 1920 has 
seen a big increase in the cases of influenza. The big 
years, 1920, 1923, 1926, 1929, were followed by two 
years of comparatively few cases of the disease. 

The seasonal peaks in all the years correspond closely 
in the company’s records. In the second year after an 
outbreak, the seasonal peak is a little higher than in the 
first. Such a seasonal increase during the next few 
months would indicate that the disease is following its 
usual cycle. So far, no increase in cases of influenza 
has been reported to the U. S. Public Health Service at 
Washington. 

While the 1918 pandemic does not fit into the three- 
year cycle, it had many unusual features, which indicate 
that it may stand alone as an exception to the rule. For 
instance it did not follow the usual seasonal course, but 
broke out suddenly in September and continued high for 
about 8 months. The three-year outbreaks, on the con- 
trary, start in about the first of the year and reach their 
peak in February or March. 

‘Tf the general character of the triplets of annual 
waves observed in the past ten years should continue to 
show itself in the future, then the year 1930, with its 
low death-rate from influenza, would be typical in its 
position immediately following the high crest of 1929’’; 
the company’s report stated. ‘‘It would be followed 
in 1931 by a wave of somewhat higher but still moderate 
crest; and the year 1932 would then follow with another 
maximum death-rate, not to be equaled again for two 
years thereafter.’’ 

Officials of the U. S. Public Health Service do not 
think the occurrence of influenza epidemics can be de- 
scribed by the term cycle, and they likewise state that 
no prediction as to the time of the next epidemic can 
be safely made. : 

Their records show epidemics in the years 1920, 1922, 
1923, 1926, 1928 and 1929. These records are compiled 
from reports of state health officers and include the 
general population of the country. The insurance com- 
pany’s records, based on illness among their policy 
holders, are limited to the industrial population. This 
probably explains the difference in naming epidemic 
years, 

ITEMS 

HuMBLE but hardy plants able to grow in a soil 
utterly without the all-necessary nitrogen salts are de- 
seribed by Professor Robert F. Griggs, of George Wash- 
ington University, who has just returned from a botan- 
ical expedition to the Katmai voleanic region of Alaska, 


conducted under the auspices of the National Geographic [@ 
Society. When Katmai exploded; about twenty years 


ago, it devastated a great area of country, covering it 


with raw, naked volcanic ash. How plants could gain 
a roothold on this new desert, devoid as it was of some 
of the indispensable elements for plant life, was a ques. 
tion that interested botanists. The plants have been 
answering. The pioneers have been liverworts, which 
are a group of green creatures related to the common 
mosses, but a step farther down the evolutionary ladder, 
Though the soil they grow on contains no nitrogen the 
plant bodies themselves have it. It must therefore be 
assumed either that the liverworts themselves capture 
this element from the air or that some microscopic plant 
or animal associated with them does it for them, just as 
the nodule bacteria capture nitrogen for the clovers on 
whose roots they form their colonies. Professor Griggs 
will study his liverworts in the laboratory in an en- 
deavor to find an answer to this question. 


CHEMISTS at the University of Missouri, under the 
supervision of Dr. Herman Schlundt, have started the 
only known factory in the United States for refining 
radium from the paint off luminous dials of old watches 
and clocks. Already several thousand of dollars’ worth 
of the precious element has been recovered in this man- 
ner. Out of several hundred pounds of paint about 
one hundredth part of an ounce is radium. At the 
present market price this element is nearly $70 a milli- 
gram, or almost $2,000,000 an ounce. A refining plant 
for mesothorium, another commonly used radioactive ele- 
ment, was also established by Dr. Schlundt, at the Uni- 
versity of Missouri and has been in operation several 
years. Last year between $25,000 and $50,000 worth 
of mesothorium was refined. 


Human skin is more than a mechanical protection 
against infectious diseases. It is an efficient external 
organ for killing pathogenic microorganisms, or disease 
germs. Drs. Harry A. Singer and Lloyd L. Arnold, of 
the Research Laboratory, State Department of Health, 
Chicago, applied broth cultures of disease-producing 
bacteria to skin surfaces. They found that within ten 
minutes from 90 to 95 per cent. of all the bacteria were 
killed. The germs of typhoid fever were among the 
bacteria most readily killed by human skin. These re- 
sults, however, were obtained only with clean skin. On 
dirty or greasy skins the same bacteria survived for 
many hours. The finger-nail region was deficient in 
bacteria-killing power. 


THE spot in the sea off the west coast of Mexico, 
which was shaken by earthquakes twice during the latter 
part of November, was again the scene of a heavy shock 
which might have done considerable damage had it 0c 
curred on land. This was indicated by reports from 
nine seismological stations to’ Science Service. The 
earthquake occurred early the morning of January °, 
at 4:48.6 Eastern Standard Time. The epicenter, ° 


point of greatest disturbance, was located by the U. 8. 
Coast and Geodetic Survey at 17.8 degrees north lati- 
tude, and 108 degrees west longitude. 
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New 


McGraw-Hill Books 


W hitbeck’s Economic Geography of South America 


New Second Edition 


By R. H. Whitbeck, Professor of Geography, University of Wisconsin. Second Edition. 430 
pages, 6x 9, 197 illustrations. $3.50 


The second edition of this widely-used textbook brings both the text and statistical matter entirely 
up to date. New graphs replace the old; the lists of references have been revised to include the im- 
portant new books in the field. Human adjustments and activities in South America as they are in- 
fluenced by the physical environment are interpreted. 


Thomas’s The Elementary Theory of Tensors 


With Applications to Geometry and Mechanics 
By Tracy Y. Thomas, Assistant Professor of Mathematics, Princeton University. 122 pages, 
6x 9, illustrated. $2.00 


An exposition of the more elementary ideas of the theory of tensors and the application of these 
ideas to geometry and mechanics. 


Badger and McCabe’s Elements of Chemical Engineering 


By Walter L. Badger, Professor of Chemical Engineering, University of Michigan, and Warren 
L. McCabe, Assistant Professor of Chemica! Engineering, University of Michigan, with an intro- 
duction by Arthur D. Little. Chemical Engineering Series. 625 pages, 54% x 8, 314 illustrations. 

$5.00 


This book presents a discussion of the unit operations of chemical engineering, covering both theory 
and practice. The theory is developed from the simplest considerations, but in a rigorous manner. 
A serious attempt has been made to classify the various types of equipment used in the chemical 
industries, and so far as possible, to coordinate theory with design. 


Williams’ Magnetic Phenomena 


An Elementary Treatise 
By Samuel Robinson Williams, Professor of Physics, Amherst College. International Series in 
Physics. 230 pages, 6x9, 150 illustrations. $3.00 


This book is aimed as a general survey of the whole field of magnetic phenomena, that will stim- 
ulate interest in research in magnetism and give the necessary preparatory background for such re- 
search. 


Payne’s The Stars of High Luminosity 


By Cecilia H. Payne. Harvard Observatory Monographs.. 320 pages, 6x9, 32 figures, 110 
tables. $3.50 


This book presents the advances in technique, extension of theory, and accumulation of relevant 
observations, of the past five years, in the physical study of stars by means of their spectra. 
Send for copies of these on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 


370 Seventh Avenue New York 
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x SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


MECHANICAL MODELS OF MOLECULES 

VIBRATIONS of steel balls and spiral springs now give 
science exact information on the motions occurring in 
actual molecules far too small to be seen. Dr. C. F. 
Kettering, general director of General Motors Research 
Laboratories; Professor D. H. Andrews, now at the Johns 
Hopkins University, and L. W. Shutts, also of the 
General Motors Research Laboratories, have agreeably 
surprised physicists all over the world by constructing 
mechanical models in which the various kinds of atomic 
vibrations occurring in, for instance, a molecule of 
benzene can be visually observed. These models repro- 
duce with exactness the light radiations or spectra from 
liquid benzene. 

The models are constructed of steel balls connected by 
spiral springs. The balls are the same relative weights 
-as the carbon, hydrogen or oxygen atoms they represent. 
The web of balls and springs is freely suspended and 
connected to a vibrating rod whose speed can be varied 
by an electric motor. At definite frequencies of vibra- 
tion, which are recorded on a counter, the model takes 
up a characteristic motion. 

Those rates at which the model resonates are found to 
agree remarkably with the frequencies observed in light 
scattered by the substance. 

The investigators postulated that the forces connect- 
ing the atoms in a molecule are the same as if the atoms 
are connected by spiral springs. These forces were im- 
agined to lie in the chemical bonds which elementary 
students of chemistry represent when they write chemical 
formulae. 

A spring can either stretch or bend. Specific heat 
measurements previously made by Professor Andrews 
showed that probably the same is true of the chemical 
bond. Equally surprising was the further result that 
the elasticity or springiness of all bonds is the same no 
matter what atoms are joined by them. 

The first model made was of benzene, a molecule con- 
sisting of six atoms of carbon and six of hydrogen, and 
was made rather diffidently. Definite numerical results 
were not expected. In constructing the model, the 
springs had to be strong enough so that the stretching 
and bending forces on the balls would be large in com- 
parison with gravitational forces. Also the balls and 
springs had to be so related that the vibrations would 
be of a speed that could be observed by the flickering 
light of a stroboscope. The models were suspended by 
thin rubber bands, much weaker than the springs. 

A stroboseope permits the observation of more rapid 
vibrations than can be seen with the naked eye if the 
frequency of the flicker is brought close to the frequency 
of the oscillations. 

A chart of the rates of vibrations was made. It was 
immediately recognized that the arrangement of lines 
was practically identical with those in the so-called 
Raman spectrum of benzene, which is also due to vibra- 
tions within the molecule. A simple calculation then 


enabled the investigators to convert the model’s rates of 


vibrations into Raman frequencies. 


The Raman spectrum is obtained by observing through | 


a prism spectroscope the light scattered by a liquid or 
solid from a beam of light. Mercury are light contain. 
ing only single wave-lengths was used. The original 
lines of the mercury spectrum are accompanied in the 
scattered radiation by subsidiary frequencies which are 
found, on examination, to be due to vibrations of parts 
within the molecule. These are also shown by the heat 
radiated by the substance. The 1930 Nobel prize winner 
in physics, Sir Chandrasekhar Venkataram Raman, of the 
University of Caleutta, discovered the effect that bears 
his name. 

The benzene model vibrated in several ways. The 
two halves sometimes vibrated like a bird flapping its 
wings, or three atoms went up while the alternate three 
went down, or all six atoms went in and out from the 
center. 

Models of toluene, carbon tetrachloride, chloroform, 
ethane, ethylene, acetylene, ethyl and methyl alcohol were 
also made and found to give good agreement with their 
Raman radiations. 

By watching the motion of the parts of these models, 
the chemist gets a real moving picture of the way the 
atoms are behaving in a chemical compound and this 
enables him to understand many obscure points of chem- 
ical behavior. 


PRESERVATION OF FOODS BY ULTRA- 
VIOLET RADIATION 

NEw ways of preserving food, enhancing its bone- 
building vitamin content and retaining fresh flavor and 
odor through the use of invisible light have been dis- 
covered. The discovery and its development to the point 
of commercial application is due to Professor George 
Sperti and his associates of the basic science research 
laboratory of the University of Cincinnati. 

Narrow bands in the ‘‘rainbow’’ of invisible light or 
ultra-violet radiation were found to produce these bene- 
ficial effects upon food products. By exposing milk and 
other foods to these special wave-lengths of ultra-violet 
radiation, it was found possible to produce the artificial 
antirachitic vitamin D without an offensive taste and 
smell in the food. In this respect the new discovery, 
which will be commercialized by the General Foods Cor- 
poration of New York City, is claimed to be an improve- 
ment on the previous methods of activating foods that 
have been in use commercially for several years. 

‘Foods treated with ultra-violet light act in all ways 
as if they contain vitamin D, which prevents rickets. By 
using only a part of the total ultra-violet band of light 
waves, Professor Sperti, the director of the laboratory, 
has been able to produce much larger quantities of the 
vitamin. He avoided also the simultaneous destruction 
of the active substances by other constituents of the 
ultra-violet region, which occurs with the older method. 
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Just Published 
NUMERICAL 
MATHEMATICAL BOSTON UNIVERSITY 
SCHOOL 
By James B. ScarsoroucH, Pu.D. | 
Associate Professor of Mathematics, 
U. Aoademy ORGANIZED IN 1873 
xiv + 416 pages, Crown 8vo., Buckram, 
$5.50 
A systematie exposition of the most im- ANNOUNCEMENT 
portant principles, methods, and processes 
used for obtaining numerical results, with 
methods for estimating the accuracy of may be obtained by application to 
such results. 
Designed to serve as a textbook and refer- 
ence work for students and workers in THE REGISTRAR 
mathematics, statistics, engineering, and 
the exact natural sciences; and for all 80 East Concord Street 
others whose work leads to numerical re- 
Boston Massachusetts 


THE JOHNS HOPKINS PRESS 


Baltimore, Maryland 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 
Revised, Dark-field Edition (1927) now Available. 


The Old and the New in Microscopy, with a special chapter 
on Dark-field Methods and their Application. 


Postpaid, $3.50 
COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


School and Society 


A weekly journal covering the field of edu- 
cation in relation to the problems of Ameri- 
can democracy. 


$5.00 a Year 


The Scientific Monthly 


An illustrated magazine, devoted to the dif- 
fusion of science. 


Annual Subscription, $5.00. 
Single number, 50 cents. 


The American Naturalist 


A bi-monthly journal, devoted to the bio- 
logical sciences. 


Annual Subscription, $5.00. 
Single numbers, $1.00. 


THE SCIENCE PRESS 
Grand Central Terminal, New York City 


15 cents a Copy 


National Research Council 
of Canada 


The National Research Council of Can- 
ada will shortly proceed to appoint to the 
National Research Laboratories’ staff a 
Physicist or Engineer to carry out research 
and testing on Electric Meters. The salary 
will depend on the qualifications and ex- 
perience of the person appointed. Appli- 
cations received from former applicants 
will be reviewed, and new applications are 
invited for the consideration of the Selec- 
tion Committee. 

Applications should include statement of 


age, race, nationality, education, technical 
experience, references. 


Address applications to 


The Secretary-Treasurer, 
National Research Council, 
Ottawa, Canada 
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Filtered ultra-violet radiation promises to be effective 
in preserving food products as well as in increasing the 
vitamin D content. Professor Sperti and his associates 
found it possible to sterilize milk, orange juice and other 
food products by exposing them to narrow spectral limits 
of the invisible ultra-violet light. 

Basie patent protection for the principle of selective 
irradiation has been claimed by the investigators. The 
method depends on the existence of a critical wave-length 
at which biological reactions begin and applies to all 
kinds of radiations. A given effect occurs with shorter 
wave-lengths, that contain larger quanta of energy, but 
longer wave-lengths than the critical one are inactive. 

If yeast used in making bread is irradiated with a 
narrow frequency band of x-rays, unwanted mold cells 
that would spoil the bread after baking are killed, while 
the yeast cells are unharmed. 

The suecess of these researches has led the General 
Foods Corporation to sponsor at Cincinnati the inaugu- 
ration of a new General Development Laboratories whose 
business it will be to conduct further investigations along 
similar lines. 


THE USE OF CORN SUGAR 
AccoRDING to a decision announced by Secretary 
Arthur M. Hyde, pure, refined corn sugar may be used to 
sweeten prepared foods without so stating on the label. 
Corn sugar sold in package or bulk must be labeled as 


such. 


However, dextrose, which is the sugar obtained from 
cornu, is not as sweet as sucrose, the sugar obtained from 
sugar cane. Consequently more corn sugar will have to 
be used to achieve the same flavoring effect in foods. 
Increasing the sugar, whether in the form of dextrose 
or of sucrose, increases the calories. Herein lies the 
danger to the unsuspecting. 

The general public may be affected, as well as the 
obese, by an increased use of corn sugar which is ex- 
pected to result from the new ruling. ‘‘The American 
dietary will probably be still further excessive in carbo- 
hydrates unless the people continue to learn to eat more 
intelligently,’’ the American Medical Association pointed 
out with reference to the extra amount of sugar that 
must be used for flavoring when corn sugar is substi- 
tuted for cane sugar. The American diet has been 
severely criticized because it contains too much sugar in 
proportion to other foods. Sugar is an energy food, but 
lacks vitamins and other important food elements. 

Aside from the potential danger of increasing the 
carbohydrate consumption of the country, the ruling, as 
it affects sugar alone, will not have any harmful effect 
on the health of the country. ‘‘It is generally ad- 
mitted,’’ according to the American Medical Association, 
‘that the use of corn sugar in the place of cane sugar 
in packaged foods of all varieties does not raise, in any 
sense of the words, a public health problem.’’ The 
ruling places an added responsibility on the Department 
of Agriculture to prevent any undermining of the Food 
and Drug Act. ‘‘The decision may make necessary, at 
least temporarily, a larger service for inspection and a 


more rigid control over labels and even over adver. 
tising.’’ 


LIBERIA SUFFERS UNDER HOST OF 
DISEASES 

A Host of tropical diseases and many non-tropical 
ones are rife in the Republic of Liberia. Among them 
are malaria, blackwater fever, leprosy, elephantiasis, 
yaws, syphilis, smallpox, chicken pox, sleeping sickness, 
pneumonia, yellow fever, tuberculosis, rheumatism, 
dysentery, beriberi and nutritional diseases. About the 
only ones missing are bubonic plague and relapsing 
fever. 

Public health and sanitation are absolutely lacking, 
There is no public water supply. Even in the capital 
city, Monrovia, wells and cisterns are the only sources of 
water. There is also no sewage system, and the wells 
are dug in the extremely porous soil of the back yards 
where the outhouses are found. Three or four physi- 
cians and ‘‘one building called a hospital’’ represent 
the extent of medical facilities for the entire country of 
43,000 square miles with a population of about 2,012,000. 

In spite of extremely fertile soil and equable climate, 
the governing class of Americo-Liberians and all the 
visiting foreigners must get their fruits and vegetables 
out of cans. Such is the picture of the country painted 
by the Harvard African Expedition and by Dr. Howard 
F. Smith, of the U. 8. Public Health Service. 

While the country is bankrupt, lack of funds is not 
the only hindrance to sanitation and health work, Dr. 
Smith found. He was sent to Liberia shortly after the 
last American Minister to the country, Charles B. Fran- 
cis, died there of yellow fever. Dr. Smith expected to 
assist the Liberian Government organize its sanitary and 
public health activities, particularly with reference to 
the eradication of yellow fever, in accordance with an 
agreement between the American and Liberian govern- 
ments. He is returning now, since complete lack of co- 
operation from the Liberian Government made his mis- 
sion a failure. 

The more favored of the population—socially, eco- 
nomically, politically—take the attitude that God will 
take care of them and the devil will take care of the rest. 
Consequently they can not be made to take an interest 
in public health activities. They do not believe that 
they themselves will benefit from proper drainage, sew- 
age and water systems, from screening houses and de- 
stroying mosquito-breeding places, and they do not care 
that these measures will benefit others. Besides lack of 
interest, Dr. Smith encountered actual opposition in his 
efforts to start sanitary and public health activities. 

Liberia’s diseases and her lack of publi¢ health work 
are not without importance to the rest of the world. 
The country has been called ‘‘one of the festering spots 
of West Africa.’’  Liberia’s immediate neighbors, 
Sierra Leone, Nigeria and the Gold Coast Colony, all 
have active departments of public health, and all are 
concerned over the situation in Liberia. These other 
countries have tried to stamp out yellow fever within 
their own borders. Yet they can never feel safe because 
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the disease is always present in Liberia, and may at any 
time be brought over the border. 

Liberia does not report her health conditions to either 
the League of Nations or the Office International, and 
never has done so, although she is a member of the 
League and a signatory to the International Sanitary 
Convention of 1926. 

Liberia has never recorded any communicable disease 
on any bill of health. These are required of each vessel 
that clears a foreign port for the United States. They 
are filled out by the American consul at the port and are 
supposed to give among other things the number of cases 
of each communicable disease occurring at or near the 
port for the past two weeks. This information is ob- 
tained from the government of the foreign country, 
and is part of our protection against the importation of 
disease. Liberia has failed to furnish this vital in- 
formation. 


CRIME NEWS IN THE PRESS 


CoNTRARY to popular belief, modern newspapers pre- 
sent news of crime much less extensively than they did a 
generation and a generation and a half ago. 

The amount of crime material available for publica- 
tion, measured by court records, has nearly tripled since 
1890, and yet newspapers have decreased the percentage 
of their news space devoted to crime. Sensational sex 
erimes are not nearly as important to the city editor of 


the present decade as they were to his predecessor in 


1905; and such stories were even more eagerly sought 
and published by editors of the gay 90’s. 

These are some of the facts learned by Dr. Frank 
Harris, of Elmira College. Dr. Harris based his con- 
clusions on detailed examination and study of crime news 
published by three newspapers of Minneapolis during 
1890, 1905 and 1921. Court records for the same years 
were examined so that proper allowance could be made 
for the increase of crime. 

Even when crime increase is not allowed for, the per- 
centage of space devoted to crime compared with the 
space given all other news shows a decrease. In 1890 
slightly more than four per cent. of the news space was 
devoted to crime news, in 1905 nearly five and a half 
per cent. and in 1921 less than four per cent. 

Because of the great labor involved in the study it was 
possible to work thoroughly in only one city. However, 
Dr. Harris believes that his results will apply generally 
throughout the country, as all newspapers of the United 
States conform largely to a standard pattern. He also 
thinks that the decrease in attention given crime news 
continues past 1921, the last year of the study, though 
not as rapidly as between 1905 and 1921. 

When Dr. Harris took into consideration the increas- 
ing availability of crime news, determined by the num- 
ber of arrests in the three courts of Minneapolis, the de- 
crease in attention given crime by the papers is even 
more pronounced. In 1890 there were 15,422 arrests 
and 3,059 articles reporting arrests; in 1905 arrests num- 
bered 20,714 and articles 2,624, and in 1921, 44,448 ar- 
rests and 2,737 articles. 


‘slightly higher than 50 degrees Centigrade, which is half- : 


ITEMS 

THE voleanic outbreaks in northwestern Argentina, 
reported by refugees at San Antonio de los Cobres, seem 
to have occurred in a region previously known to be 
voleanic but quiescent. They may be taken as a pointed 
illustration of the adage of voleanologists, that a 
‘*quiet’’ or ‘‘extinet’’ voleano is never to be trusted. 
Data available show three voleanoes along the Argentina- 
Chile border region that have been in a more or less sim- 
mering state for many years. These are Llullaillaco, 
which was observed to be smoking in 1854; Lastarria, 
also known as Cerro de Azufre, which has been so 
‘*dead’’ that sulfur-mining was conducted in it, and 
Antofalla, which seems to have been smoking within 
recent years. All these mountains are very lofty, rang- 
ing up to elevations of about 20,000 feet. 


MorE uses are being found for the metal, zinc, in F§ 
automobiles, according to a report made by Robert M. fe 
Curts, engineer of the New Jersey Zinc Company, to the 
Society of Automotive Engineers meeting in Detroit. 
Rolled, cast and extruded alloys of zine which show good 
mechanical properties and resistance to corrosion are 
steadily replacing more fashionable and costly metals in 
the manufacture of automobile parts, he declared. Hub 
or tank caps, and running-board molding can be made 
of rolled zine plated with chromium. Die-cast alloys 
of zinc with copper, aluminum and other metals have 
been successfully used for such things as gears or wind- 
shields. Zine plated or galvanized iron is coming back Ff ; 
into favor for it has been found that its rival, cadmium i 
plate, is actually less resistant to corrosion. 


TULAREMIA, or rabbit fever, has been found for the 
first time in Canada, according to a report of the U. S. 
Public Health Service. The first ease reported was in 2 
miner living near Timmons, Ontario. The second was in 
a snowshoe rabbit near Vavenby, British Columbia. Be- 
cause these localities are so widely separated and are 
both hundreds of miles north of the United States bor- 
der, it seems likely that the rabbits and other rodents 
of Canada have been widely infected with tularemia for 
many years. Further indication of this was found in 
reports from Canadian observers. 


A TROPICAL fungus whose reproductive bodies, 
spores, are resistant to degrees of eold never encoun [9 
tered by Arctic plants has been studied by Anna F. 
Faull, of Harvard University. The material she used 
in her tests was found on a burnt stump in Cuba after 
a severe brush fire, and belongs to a species frequently 
found on burnt-over lands. To test its resistance t0 
heat, Miss Faull subjected its spores to temperatures 


way to the boiling point. This had little effect, except 7 
that it delayed their sprouting a little, Then she tried 
the effects of low temperatures, down to the deadly cold 
of liquid air. But this also failed to discourage this 
heat-resistant fungus. Miss Faull concludes. that the 
fungus is not especially a heat-lover, as had been sup 
posed, but that it is equipped with high all-round resisting 
powers. 
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Leith— 


WORLD MINERALS AND WORLD POLITICS 
By C. K. Leith, Professor of Geology, University 
of Wisconsin. A Whittlesey House Publication. 
213 pages, 5x 7%. $2.00 
A study of the distribution of the world’s mineral resources 
especially as it influences national and international politics. 


Maguire— 
AEROLOGY 
By Charles Joseph Maguire, Lieutenant, United 
States Navy, Aerologist of the Bureau of Aero- 
nautics, Navy Department. 136 pages, 6x9, 31 
plates. $2.50 
This book presents a brief but accurate, non-mathematical dis- 
cussion of the atmosphere. 


Jenkins and DuMez— 


QUANTITATIVE PHARMACEUTICAL CHEMISTRY 

By Glenn L. Jenkins, Professor of Pharmaceutical 

Chemistry, University of Maryland, and Andrew 

G. DuMez, Professor of Pharmacy and Dean of 

the School of Pharmacy, University of Maryland. 

McGraw-Hill Publications in Pharmacy. 405 pages, 

5% x 8, illustrated. $3.50 
A textbook and laboratory manual presenting the theory and 
practice of quantitative analysis applied to pharmacy. 


Whitbeck— 


ECONOMIC GEOGRAPHY OF SOUTH AMERICA 
By R. H. Whitbeck, Professor of Geography, Uni- 
versity of Wisconsin. Second edition. 430 pages, 
6x9, 197 illustrations. $3.50 


The second edition of this widely-used textbook brings both the 
text and statistical matter entirely up to date. 


_Send for 
copies 
on approval 


Thomas— 


THE ELEMENTARY THEORY OF TENSORS 
By Tracy Y. Thomas, Assistant Professor of Math- 
ematics, Princeton University. 122 pages, 6x9, 
illustrated. $2.00 
An exposition of the more elementary ideas of the theory of 
tensors and the application of these ideas to geometry and 
mechanics. 


McGRAW-HILL BOOK COMPANY, Inc. 


370 Seventh Avenue 
NEW YORK 


| 
| 
en 
be 
ed. 
na- 4 
co, 
‘la, 
nd | 
| 
| 
ue dey 
M. 
he | 
od 
re | 
in | 
ub | 
de 
| 
ve 
ck 
| 
he 
in | 
ts | 
| 
| 
4 
q | 
| 
ig 

4y 


x SCIENCE—SUPPLEMENT 
SCIENCE NEWS 


Science Service, Washington, D. C. 


PUBLIC HEALTH IN LIBERIA 

TEN weeks of mosquito control work by an officer of 
the U. S. Public Health Service cleaned up yellow fever 
in Monrovia, capital of Liberia. During the same period, 
the city’s death-rate was reduced 75 per cent., till it 
was only one fourth what it had been at the correspond- 
ing time of the preceding year. 

This was accomplished, with small funds and scant 
cooperation on the part of Liberian officials, by Dr. H. 
F. Smith, of the U. 8. Public Health Service. Dr. Smith 
has returned somewhat discouraged because the splendid 
work he started has not been and will not be kept up by 
the Liberian Government. 

However, Surgeon-General Hugh S. Cumming has ex- 
pressed himself well satisfied with the work. Dr. Smith 
was sent to control yellow fever in Liberia, an endemic 
center of the disease, and did exactly that. The year 
before he was sent there, eight or ten yellow fever deaths 
occurred among the European and American residents 
of the city. After his arrival on the scene, there were 
no more yellow fever deaths and only one case in the 
entire city. This single case was brought in from out- 


side, but the spread of the disease was successfully 


checked. 


Dr. Smith started his work with a survey of the mos-: 


quito population of the city. He found that, since there 
is no municipal water supply, the residents have large 
barrels and cisterns to collect rain water during the 
rainy season. There are also a few shallow wells which 
are not protected from mosquitoes or from sewage con- 
tamination. 

Three fourths of the houses in Monrovia proper were 
breeding mosquitoes in water barrels and other contain- 
ers on the premises. Over nine tenths of the mosquitoes 
found breeding in such places about the city were of a 
species capable of transmitting yellow fever. 

In addition to the open wells, barrels and cisterns, each 
backyard had a collection of empty tins and bottles 
which provided further excellent breeding places for 
yellow fever mosquitoes. The year before Dr. Smith 
went to Liberia, the American and European residents 
had a general ‘‘clean-up’’ of these collections of trash 
and refuse. Less than ten months later, when Dr. Smith 
started his work, he collected 546 truckloads of refuse 
from the backyards of the city, which has a population 
of barely 10,000. 

The death-rate in Monrovia follows the period of 
heavy rains closely. The greatest number of deaths 
have occurred in May, the beginning of the rainy season. 
It was during this month that Dr. Smith’s mosquito con- 
trol measures, started only ten weeks before, brought the 
number of deaths down from thirty to seven. 

In the course of his anti-yellow fever work, Dr. Smith 
made a complete survey of the public health situation in 
the country. He found, among other things, that the 
only isolation hospital was a small shack rudely made 
of thatch, without any sanitary conveniences, in which 


nine men and women, suffering from smallpox, were 
housed. 


THE USES OF CORTIN 

CorTIN, the new hormone extract prepared in a Buf. 
falo laboratory, has kept a man suffering from once- 
hopeless Addison’s disease alive for over six months, 

‘*When first treated this patient was not expected to 
live,’’? according to Professor Frank A. Hartman and 
Dr. Katherine A. Brownell, who developed the hormone 
extract and called it cortin. ‘‘ Positive proof that the 
extract keeps him alive has been shown by four relapses 
which have occurred due to the reduction of extract. A 
few hours after increasing the extract, following a re- 
lapse, improvement is evident and in two or three days 
recovery is complete.’’ 

The extract contains the vital hormone of the cortex 
of the adrenal glands. When this part of the glands is 
injured or destroyed, death follows. Addison’s disease, 
which is caused by destruction of this vital adrenal 
cortex, has always before now been fatal. 

Early efforts to study cortical extracts were blocked 
because it was impossible to get an extract free from 
epinephrin, the hormone of the medulla of the gland. 
In 1927 Professor Hartman and associates were success- 
ful in preparing a cortical extract almost entirely free 
from epinephrin. Last year they developed a method 
of preparing a concentrated extract. 

Other investigators, however, had been working on the 
same problem at other laboratories. In March, before 
the last method was perfected, Dr. W. W. Swingle, of 
Princeton University, and Dr. J. J. Pfiffner, of the 
laboratory of the Long Island Biological Association, 
announced a successful method of preparing a similar 
extract. This extract has been used at the Mayo Clinic 
by Drs. Leonard G. Rowntree and C. H. Greene, who 
recently reported that they were successfully treating 
eases of Addison’s disease with it. 

The Hartman-Brownell method possesses certain ad- 
vantages over any other method, its originators claim. 
It is simple. Very little epinephrin is carried into solu- 
tion. The extract is not irritating and because of the 
low epinephrin content, can be injected into veins as well 
as under the skin and into the abdominal cavity. 

Other possible uses for cortin besides treating Addi- 
son’s disease have been indicated. It increases re- 
sistance to infections, Professor Hartman reported. 
When rats have had their adrenal glands removed, their 
resistance to typhoid vaccine could be significantly in- 
creased by injecting cortin. 

Wasting palsy may also be helped by cortin. In 4 
few cases of this disease, known medically as progressive 
muscular atrophy, cortin has been used with some benefit. 


THE SEAPLANE TESTING BASIN 
Dr. Josepx S. Ames, chairman of the committee and 
president of the Johns Hopkins University, has reported 
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to the House Appropriations Committee that the new 
seaplane channel for testing seaplane floats and flying 
boat hulls, which is being built at Langley Field, Vir- 
ginia, by the National Advisory Committee for Aero- 
nautics, will be ready for use in about six months. 
Aeronautic progress in 1930 was also summarized by 
Dr. Ames. 

The testing channel is 2,050 feet long, and will be the 
first equipment of this character ever constructed and 
used, Dr. Ames said in his description of the activities 
of the Langley Memorial Aeronautical Laboratory, which 
is operated by the National Advisory Committee. A new 
full scale wind tunnel for testing full-sized airplanes is 
also being constructed at the laboratory, and will be 
ready for tests about the same time as the seaplane 
channel is finished. 

Aireraft progress in the year passed is summarized by 
Dr. Ames as follows: Airplanes are now being purchased 
on a basis of proved performance. Commercial aviation 
is about to enter the fourth stage, in which carrying the 
mail will be a minor part of business, and carrying pas- 
sengers and express the major interest. Previous stages 
have been (1) the carrying of air mail by the govern- 
ment planes; (2) carrying of mail by aircraft companies 
under contract; (3) carrying of passengers in addition 
to mail. 

Air passengers increased 300 per cent. in 1930, over 
1929. Different types of airplanes approved increased 
123 per cent.; types having two or more engines in- 
creased 150 per cent. 

No startling innovations for airplanes are in sight 
now. Improvements from now on are likely to be 
gradual. Problems to be solved continue to be those 
of working out greater safety, improved control at low 
speed incident to taking off and landing, higher speed in 
flight, increased comfort, less noise and vibration, and 
general reduction in cost without reduction in air- 
worthiness. 

The cowling, developed as a result of past experiments 
in laboratories at Langley Field to decrease air re- 
sistance of air-cooled engines, brought the committee the 
National Aeronautic Association’s Collier trophy in 1930. 

Military airplanes particularly are being studied in an 
effort to improve their maneuverability and controllabil- 
ity; commercial aircraft particularly for safety features 
and lowered costs. 

Dr. Ames believes that the committee is at least ap- 
proaching a solution for the difficulty of preventing in- 
voluntary spinning in military planes; and the difficulty 
of coming out of a voluntary spin without accident. The 
vertical wind tunnel has been of great help in studying 
this particular feature, he said. 

The bumpiness of the air is now measured by an in- 
strument devised at Langley Field. 

The position of the aircraft industry to-day can not 
be called that of a large manufacturing industry, Dr. 
Ames agreed. Hurt by the depression of 1930, the pro- 
duction of airplanes slumped to half the number made 
in 1929, that is, to about 3,000 planes. Dr. Ames told 
the House Appropriations Committee that, in his opinion, 
aviation was forced to some extent prior to 1929. 


THE CABLE BETWEEN NEWFOUNDLAND 
AND THE AZORES 


OnE of the latest advances in telegraphic communica. 
tion, a cable between Newfoundland and the Azores over 
which 2,500 letters a minute can be sent in one direction 
or 1,400 letters in each direction at the same time, was 
described before a recent meeting of the American In- 
stitute of Electrical Engineers. At these record rates 
of transmission the entire Bible could be cabled from 
Newfoundland to the Azores in about 20 hours and it 
would take only 35 hours to send the Bible from each 
terminal to the other at the same time. 

The new cable is a part of the Western Union transat- 
lantic system making land connection at Bay Roberts, 
Newfoundland, with New York City, and cable connec. 
tion at Horta, Azores, with German and Italian com- 
munications, it was explained by J. W. Milnor and G. A. 
Randall, telegraph engineers, of New York City. The 
final splice was made in September, 1928. 

‘*This cable combines the advantage of high-speed 
operation characteristic of the new continuously loaded 
cable, with the facility of duplex or two-way operation 
inherent in the old non-loaded type of cable. The dv- 
plex speed is several times as high as any long cable has 
previously been duplexed, and provides the greatest mes- 
sage-carrying capacity of any existing trans-ocean 
eable.’’ 

A eable of such great message capacity could not be 
built until metallurgists had discovered a new alloy of 
unusual magnetic properties. This alloy, known as 
‘*permalloy’’ in the United States and as ‘‘numetal’’ 
in England, is composed.of nickel and iron and is more 
than thirty times easier to magnetize than soft iron, the 
metal which in the past has had the greatest magnetic 
permeability. Over 50,000 miles of fine wire made of 
this metal is wrapped around the copper conductor of 
the cable. 

Another unusual feature of the cable which makes pos- 
sible the sending of messages in both directions at the 
same time is the fact that there are ‘‘ artificial cables” 
in both Newfoundland and the Azores which duplicate 
exactly the electrical characteristics of the cable actually 
under the water. 

The resistance of the 1,341.2 nautical miles of cor- 
ductor is 4,521 ohms. When a 12-volt battery is used 
for sending in both directions at 1,400 letters a minute, 
a current of only six thousandths of an ampere is !¢ 
ceived at the other end of the line. 


THE WEATHER OF INDIA AND CANADA 
A MODERATE winter on the Canadian prairies is tl 


indication of certain world weather correlation formu! q 
applied by Dr. Charles F. Brooks and Earl B. Shaw, o 


Clark University, in the current Bulletin of the Ameri 
can Meteorological Society. 

This computation, applying to the current winter take! 
as a whole, including the approaching month of Febrv 
ary, is based on weather conditions of India and Arge™ 
tina during last summer. 


When India’s pressure is above normal for the month § 


from January to October, the following winter in Canali 
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and the north central part of the United States is ap- 
parently likely to be above normal in temperature as in- 
dicated by formulas devised by Fred Groissmayr, of 
Passau, Germany. 

During the months of 1930 before October, India, as 
represented by Nagpur, has had the high pressure which 
usually heralds a mild winter for Canada on the other 
side of the ocean and the globe. And although the other 
weather factors in India, usually associated with a mild 
winter in Canada, do not entirely substantiate this indi- 
eation, the evidence is considered sufficiently strong to 
form the basis for a reasonable expectation that this 
winter will not be so cold as the average. 

Temperatures in Central Argentina are also thought 
to have an influence on Canadian winters, and reports 
from South America add strength to the prophecy of a 
moderate winter. Mild temperature in Central Argen- 
tina is usually followed by a moderate winter in central 
North America and this year Central Argentine tem- 
perature, represented by Goya, was above normal for the 
months through July. 

Investigations of the relationship between Canadian 
winters and weather conditions in distant parts of the 
world take into account meteorological records since 1875. 
During the period from 1875 to 1920, the indications for 
a mild winter in thirteen instances have been as favor- 
able as they now are and in each instance a moderate or 
mild winter ensued. 

Dr. Brooks and Mr. Shaw concluded that ‘‘ While 
present caleulations should hardly justify us in count- 
ing on a moderate winter, 1930-31, at Winnipeg as a 
certainty, we can say that all previous indications as 
strong as those for the present winter being above nor- 
mal have been correct.’’ 


A MASTODON FOUND IN INDIANA 

ONE of the largest mastodons ever discovered in Amer- 
ica was found in a dried-up pond on the Charles Feld- 
heiser farm, a mile south of Cromwell, Ind., by a 10-year- 
old boy who was hunting skunk holes. The boy was 
Donovan Harper. He stubbed his toe over a smooth 
object protruding from the black mud. Investigating 
it, he yanked out a molar tooth weighing 8} pounds. 
Elated by his find the lad lugged the treasure home. His 
story led Mr. Feldheiser and others to start digging on 
the spot where the huge tooth was found. An enormous 
jawbone soon was uncovered. 

One of the neighbors knew a bit about geology and 
he advised Mr. Feldheiser to communicate with Dr. C. 
J. Fish, director of the Buffalo Museum of Science. 
Dr. Fish, accompanied by Watts Richmond, a million- 
aire sportsman of Buffalo, lost no time in visiting the 
Feldheiser farm. The Indiana farmer had wisely re- 
frained from further digging into the mastodon ‘‘ pay 
dirt.’’ What Dr. Fish and Mr. Richmond saw, however, 
induced them at once to lease the site of the mastodon 
graveyard. A few days later the Richmond Expedition 
of the Buffalo Museum of Science, headed by Dr. John 
T. Sanford, curator of geology and paleontology of the 
museum, reached the farm and started excavation 
operations, 
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The first act of the scientists after establishing them. 
selves on the Feldheiser farm was to have a wooden shed 
erected over the spot where the mastodon remains rested, 
to protect the bones from the weather. Armed with 
hand trowels, they began a long and slow task of re. 
moving a foot of muck and three or four feet of clay 
from the big beast’s remains. The unusually large pro. 
portions of the mastodon were realized when the first 
tusk unearthed measured 12 feet 6 inches in length, 
This is one of the largest, if not the largest, mastodon 
found. Dr. Sanford estimates that it probably lived 
about 10,000 years ago in the post-glacial age. 

As the soil was thrown aside handful by handful most 
of the parts of the giant skeleton were disclosed. The 
pelvis bone measured 5.3 feet across. Ribs were 4.4 
feet long. The lower jaw was 3.2 feet long. The mea- 
surements of the humerus, femur and ulna, respectively, 
were 3 feet, 3.6 feet and 2.2 feet. Six articulated lum- 
bar vertebrae were 1.8 feet long. 

In the belief that the dried-up old sink-hole may be a 
regular mastodon cemetery, the Richmond expedition 
will conduct extensive excavations there this spring. 


ITEMS 

THE variability, or periodic change in brightness, of 
the little planet Eros, now a temporary near neighbor 
of the earth, is supposed to be due to differences in the 
reflecting qualities of different parts of its surface, as 
the asteroid spins about on its axis once in every five 
hours and sixteen minutes. The decrease in variability 
may be due to an improvement in the reflecting angle 
between the sun, Eros, and the earth, as we get closer 
to a straight-line position in space; for the period of 
variability remains the same though the amount of 
variability has greatly decreased. This was the in- 
terpretation placed by H. E. Burton, astronomer of the 
U. 8. Naval Observatory, upon the dispatch from Har- 
vard College Observatory stating that the variability of 
Eros has decreased fifty per cent. in a fortnight. The 
Naval Observatory has Eros under observation also, Mr. 
Burton informed Science Service, but the astronomers 
there are concentrating on accurate determinations of its 
location, without reference to variations in its bright- 
ness. 


So much public interest has been aroused in the sub- 
stance, maizolith, developed by C. E. Hartford, Jr., at 
the U. S. Bureau of Standards, that the bureau has had 
to take up the work again in order to supply the de- 
mands for samples. C. E. Hartford, who was working 
for a degree at Iowa State, discovered that if cornstalk 
pulp is put through certain mechanical operations and 
then combined with water, it will form a tough jelly. 
When this jelly dries it is tough and horny and much 
like hard rubber. The Bureau of Standards asked Mr. 
Hartford to come on the government pay-roll and work 
on his cornstalk rubber. Mr. Hartford came to Wasl- 
ington, completed his work, wrote a paper on it, and 
resigned. The bureau considered the matter closed and 
the work finished, but there developed such a continuous 
public demand for samples of maizolith that a man had 
to be put back on the cornstalk rubber detail. 
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By ALES HRDLICKA 


Curator, Division of Physical Anthropology 
U. 8S. National Musewm, Smithsonian Institution 


Dr. Hrdlitka here reports the results of his long and exhaustive study of animal- 
life manifestations in the human child, with particular reference to ‘‘bear-walk- 
ing,’’ climbing, sleeping ‘‘on all fours,’’ and other apparent atavisms. His 
book, a pioneer study of an obscure field of child behavior, is based upon almost 
four hundred cases reported in detail to the author from many parts of the world. 
In addition to these, he has utilized experience derived from first-hand contact 
with the phenomena to make interpretations and draw conclusions of obvious 
interest to anthropologists, physicians, psychologists, and of course, parents. 


Illustrated $5.00 


A Scientific Book Club Selection 
Flights From Chaos 


By HARLOW SHAPLEY 
One of the world’s leading scientists sets forth his 
daring conception of order in a universe of ap- 
parent chaos. $2.50 


“Dr. Harlow Shapley is an explorer in the large 
sense of the word. While the rest of us stay put, 
he is feeling his way through millions of miles and 
aeons of time. This new book sifts the cloud of wit- 
nesses that illumine our sky to plot the all inclusive 


system which is the world.” 
Atlantic Monthly Bookshelf. 


Science and the 
Scientific Mind 


Selected by LEO E. SAIDLA and WARREN E. GIBBS 
What has the scientific method to do with modern 
culture? Twenty-four answers are given in these 
essays by noted scientists of the present and re- 
cent past, writing charmingly of art, poetry, re- 
ligion, education, and all else of liberal signifi- 
cance to science. Among the contributors are 
Millikan, Soddy, Pupin, Haldane, Slosson and 
Bertrand Russell. $3.00 

Living Africa 

A geologist’s wanderings 

By BAILEY WILLIS 

Research Associate, 

Carnegie Institute of Washington 
Seeking an explanation of the rift valleys in Cen- 
tral Africa, Dr. Willis traveled more than six 
thousand miles, studying the land and its peoples. 
‘‘For clarity, easily and pleasantly assimilated 
information, and for sheer sustaining of interest 


and charm, read this book.’’ New York Times. 
Illustrated $4.00 


Coming Soon 


Biology in Human Affairs 


Edited by EDWARD M. EAST 
Bussey Institution for Research in Applied Biology, 
Harvard University 


A striking survey of the outposts of biological 
knowledge today. Twelve leading scientists tell 
the story of what man has done towards discover- 
ing the secrets of life and living matter. The 
contributors include Joseph Jastrow, Hugh S&S. 
Cumming, Morris Fishbein, H. M. Parshley, Lewis 
M. Terman, Donald F. Jones and others. 
Probable price $3.50 


Man and the Stars 


By HARLAN T. STETSON 
Director, Perkins Observatory, 
Ohio Wesleyan University 


The fascinating story of the heavens told with the 
accuracy and vigor of the scientist. ‘‘ Interesting, 
valuable and stimulating. We recommend the 
author and his book.’’ New York Times. 
Illustrated $2.50 


NDER the imprint of Whittlesey House, 

the McGraw-Hill Book Company ex- 
tends its range of publishing to include 
books of wide popular interest. Nontech- 
nical books by distinguished writers in all 
the broader fields of general literature will 
bear the WHITTLESEY HOUSE imprint. 


World Minerals and World Politics 


By c. K. LEITH 
Department of Geology, University of Wisconsin 


One of the world’s leading authorities on mineral 
resources discusses in concise terms the interna- 
tional problems created by the geographical dis- 
tribution of minerals. His work is of signal 


importance and timeliness, and comprises a clarify- 
ing commentary on a problem of ancient complica- 


tions that is becoming more and more acute. 
$2.00 


For Sale at All Bookstores 
or from the Publishers 
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Division of McGraw-Hill Book Company, 370 SEVENTH AVENUE, NEW YORK 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PAPERS PRESENTED AT THE CLEVELAND 
MEETING 

THE human eye can see stars about five or six times 
as faint as the faintest that can be detected with the 
photoelectric cell, according to the results obtained by 
Dr. Joel Stebbins, professor of astronomy at the Uni- 
versity of Wisconsin, presented before the astronomical 
section of the American Association for the Advance- 
ment of Science. The photoelectric cell yields an elec- 
tric current when light falls on it. Dr. Stebbins and 
others have used it to measure the brightness of stars, 
by measuring the current when the starlight, concen- 
trated by a telescope, shines on the cell. To test the 
sensitivity of the cell, Dr. Stebbins took it off his tele- 
scope and pointed it at a standard candle actually placed 
a mile away across the lake at Madison. The cell was 
able easily to detect the light, and Dr. Stebbins esti- 
mated that the candle could have been detected if as far 
as three miles away. The eye can see a candle at six 
or seven miles, and Dr. Stebbins thinks that the cell 


' could detect it at this distance if the light were white in 


color, like some of the stars, instead of yellowish. There- 
fore, the unaided eye is just about as sensitive as the 
photocell. But the pupil of the eye is about a quarter 
of an inch in diameter, and when the light is concen- 
trated by a ten-inch telescope lens, the light-gathering 
power of the eye is increased 1,600 times. The opening 


of the photocell, however, is about an inch in diameter, 


so that the same telescope only increases its power about 
a hundred times. Therefore, in practice, the eye can see 
fainter stars than can the photocell through the same 
instrument. 


AN apparent influence of the position of the moon in 
the sky upon radio transmission on the earth has been 
detected by Dr. Harlan T. Stetson, director of the 
Perkins Observatory, at Ohio Wesleyan University. Dr. 
Stetson presented his hypothesis that the hour angle of 
the moon, that is, its distance from the meridian, is asso- 
ciated with the height of the Kennelly-Heaviside layer. 
This is the ionized layer in the upper atmosphere that is 
supposed to reflect radio waves downwards, and so make 
long-distance transmission possible. For some years 
Dr. Stetson has studied the reception of the carrier wave 
from a Chicago broadcasting station and has found good 
evidence of a connection between the transmission and 
the number of sun-spots. He attributed this to differ- 
ences in the height of the reflecting layer. Now his 


latest studies give evidence that the moon is also in- 


volved. The main cycle of variation for sun-spots is 
about eleven years, but Dr. Stetson’s researches have 
shown a shorter one of about 15 months. It was pointed 
cut that this period corresponds closely with the recur- 
rence of certain arrangements of Venus and Mercury, 
thus suggesting a possible tidal effect. Dr. Stetson also 
stated that the maximum of the last sun-spot cycle had 
oceurred about July 1, 1928, while the last two months 


have shown the rise of a secondary maximum. This, he 
said, should be over in a few months, and by the end of 
1931 spots will be fewer than since 1925. This will mean 
an improvement in radio transmission. Last summer’s 
time of minimum activity on the sun had been associated 
with exceptionally good radio connections, quite contrary 
to the popular idea that long-distance radio reception 
is bad in summer. 


THE chemist now knows that such a complex mixture 
of hydrocarbons as occur in petroleum may be obtained 
through chemical reactions starting with a single, simple 
mother substance. Dr. 8. C. Lind, director of the school 
of chemistry of the University of Minnesota, in a paper 
read before the association stated that just how these 
reactions are brought about in nature is not yet known, 
but the fact that they can be accomplished in the labora- 
tory indicates their possibility as natural processes. This 
is a step toward the solution of the great mystery of the 
origin of the oil in the crust of the earth. But it does 
not settle the question as to whether the processes of 
nature manufacture petroleum from a vegetable, animal 
or inorganic source. By application of heat and pres- 
sure, or by bombardment with the alpha rays from 
radioactive substances, it is possible to obtain from a 
single simple hydrocarbon a synthetic petroleum that is 
probably just as complex as petroleums occurring in 
nature. The simplicity of such a mechanism may lend 
indirect support to the old idea of an inorganic origin 
from one or a few hydrocarbon gases such as might be 
produced by the action of water on metallic carbides in 
the earth’s interior. On the other hand, it does not pre- 
clude animal or vegetable origin, but strongly suggests 
that the primary material, whether gaseous, liquid or 
solid, is later subjected to thermal or ionic agents or 
both which produce the complexity found in nature. 


ExpLosions of dynamite to create artificial earth- 
quakes, and portable seismographs to record them, wil! 
be the tools used by the geologists of Harvard Univer- 
sity to study the deposits left by the glaciers that once 
covered a large part of North America. With such 
methods, which have already proved of value in locating 
hidden oil pools, it is expected that the exact depth of 
the rock surface underlying the débris of these glaciers 
ean be determined. Speaking before the section on 
geology, Dr. L. Don Leet, who has charge of the Har- 
vard seismograph station, told of the plans for these 
researches. He pointed out that the success achieved 
by seismic prospecting, as it is called, in locating valu- 
able minerals, had overshadowed the less remunerative 
but equally valuable scientific possibilities. The earth 
waves, he stated, travel more slowly through the loose 
glacial material than through the more solid underlying 
rock. The method is to discharge a shot of dynamite 
at a short distance from the seismograph. The waves 
then travel to the instrument through the glacial layer 
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alone. Then charges are set off at increasingly greater 
distances. Finally a point is reached at which the waves 
travel partly through the underlying rock, and therefore 
reach the instrument at a greater speed than before. 
The exact distance at which this occurs depends on the 
thickness of the upper layer, and, when it is found, the 
thickness can be calculated. For the average set of 


measurements, Dr. Leet estimated that between 100 and 


125 pounds of dynamite, discharged along a line 1,000 
feet long at 50-foot intervals, would suffice. 


THAT several embalmed bodies of gorillas, includ- 
ing the extremely rare mountain gorilla of the Kivu 
region, are now available for anatomical study by in- 
vestigators at Columbia University and the American 
Museum of Natural History, was announced by Dr. 
William K. Gregory, speaking before the American Asso- 
ciation of Physical Anthropologists. The idea of ob- 
taining these specimens was originally put forward by 
Professor Dudley J. Morton, of the College of Physicians 
and Surgeons, Columbia University. As a result a joint 
expedition of Columbia University and the American 
Museum of Natural History entered the field under the 
leadership of Mr. H. C. Raven. After prolonged negotia- 
tions, the Belgian Government consented to the shooting 
of two Kivu gorillas, in the area outside of the now 
rigidly protected Pare National Albert. Mr. Raven suc- 
ceeded in surprising a huge adult male, which he shot as 
it eharged him, the animal dropping not more than 
fifteen feet from his rifle. After heroic labor on the 
part of the Negro porters, the 400-pound carcass was got 
through the jungle down the mountainside to camp. 
There it was preserved by injecting embalming fluid 
into its arteries. This specimen reached New York in 
excellent condition. A second Kivu gorilla, also a big 
male, was later shot and embalmed, but the process was 
not so successful in this case. After securing the two 
mountain gorillas and making some other studies, the 
expedition crossed the continent into the French Cam- 
eroons, where lowland gorillas live. Dr. Gregory re- 
ported that he had just heard from Mr. Raven of good 
success there, resulting in the addition of several speci- 
mens of this second species of gorilla to the collection. 


FLOODING rivers in America should not be allowed to 
continue their careers of rapine and destruction, but 
should be tamed and exploited for their great resources 
in land fertility and fish foods. This was the thesis 
advanced by Professor James G. Needham, of Cornell 
University, when speaking before the American Asso- 
ciation. Professor Needham called attention to the 
potential wealth in flood waters, as evidenced by the 
richness of the vegetation on river banks and the 
abundance of fish in the water. He pointed to China for 
examples of both the right and the wrong ways of deal- 
ing with great rivers. ‘‘The condition of the rivers in 
China shows what has been done and can be done with 
flood waters,’’ he said. ‘*The contrast in treatment 
between the Hoang Ho, ‘China’s Sorrow,’ and the Yang 
Tze, ‘China’s Sustenance,’ is very striking. The Hoang 


Ho is diked 70 feet above the plain and, breaking over 
betimes, floods grow more disastrous as the dikes rise 
higher; but the peaceful Yang Tze is spread out in 
canals over the plain, dropping its load of silt in the 
canals, whence the farmers recover it to fertilize their 
fields and keep them ever productive. They build the 
land high, they keep the bottom of the canals low, and 
the fishes developed in these canals provide nearly the 
whole of their meat supply. ‘‘Studies should be made 
to find out whether the results obtained in China by 
means of infinite hand labor might not be attained in 
the flood plains of American rivers by the application of 
new methods and the use of American machinery.’’ 


To be healthy, a plant, like an animal or a human 
being, must get its share of mineral salts. But to ab- 
sorb mineral salts from the soil solution it must be 
healthy. Living cells do not just soak up mineral nutri- 
ents passively; they put vital energy into the job, and 
require the presence of energy sources, including sun- 
light, to do their work efficiently. These were among 
the points put forward by Professor D. R. Hoagland, of 
the University of California, who delivered the annual 
Stephen Hales Lecture before the meeting of the Ameri- 
ean Society of Plant Physiologists. Professor Hoag- 
land’s researches on the activities of Nitella clavata, a 
water plant, have shown that when its cells are in proper 
tone and supplied with the necessary energy they will 
develop in their interior sap cavity a sap solution con- 
taining mineral salts in twenty-five times the concentra- 
tion at which they exist in the surrounding water. Re- 
searches along parallel lines conducted by other workers 
have given comparable results. These discoveries have 
more than a theoretical value, since they indicate the 
importance of keeping the soil around the roots of crop 
plants well aerated and otherwise ministering to the very 
important absorbing cells down in the soil, which are the 
gateways through which must enter all the nourishment 
for man and his domestic animals. 


THE smallest electric current ever measured—about 
one three-hundred-quadrillionth of the current required to 
light an ordinary 100-watt electric bulb—can be detected 
with the aid of a new vacuum tube developed at the re- 
search laboratory of the General Electric Company, 
under the direction of Dr. A. W. Hull. Such a current 
consists of a flow of only 30 electrons a second. The 
number of electrons flowing through the )00-watt lamp 
in a second can be expressed by a ten followed by 18 
ciphers. Speaking before the American Physical So- 
ciety, Professor L. A. DuBridge, of Washington Uni- 
versity, told of his researches with this new tube. In 
the past, he said, small currents have been measured with 
an electrometer, which is rather a troublesome instru- 
ment with which to work. The new tube can amplify 
currents smaller than one ten-quadrillionth of an ampere, 
too minute to operate an electrometer. Dr. DuBridge 
also pointed out that the tube is much more convenient 
than the electrometer. With its use, the minute current 
can be amplified millions of times, so that the actual mea- 
surement can be made on an ordinary ammeter. 
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PROTOPLASM, the jelly-like stuff that is the physical 
basis of life, can be stretched like rubber, if one employs 
the proper toois. At the meeting of the physiological 
section of the Botanical Society of America, Professor 
William Seifriz and Janet Plowe, of the University of 
Pennsylvania, reported on tests conducted on this prop- 
erty of the life-stuff. They took hold of bits of proto- 
plasm with ultra-fine needles manipulated under the 
microscope, and stretched it as far as they could before 
it broke. Then they treated other cells with various 
chemicals, and tested the extensibility of the protoplasm 
after treatment. Some of the chemicals increased the 
stretchability, others diminished it. Salts of calcium 
and strontium increased the extensibility, magnesium 
salts did not affect it, and salts of potassium, lithium 
and sodium diminished it. 


SHorT rations of sunlight for bean plants apparently 
mean short rations of the protein-making nitrogen cap- 
tured from the air by the nodule-forming bacteria on its 
roots. At least, shortened daylight hours impede the 
development of the nodules themselves, Professor Scott 
V. Eaton, of the University of Chicago, has discovered. 
Professor Eaton also reported his researches to the plant 
physiologists. He grew numbers of soy beans in a 
greenhouse so arranged that parts of it could be dark- 
ened at any time. He shortened the days of various 
lots of plants to 3 hours, 4 hours, 5 hours, 6 hours, 8 
hours, 10 hours. Others he allowed the benefit of the 
full day, and to still others he gave the added benefit 
of electric light from 4 o’clock in the afternoon until 10 
at night. He also clipped the leaves of some of his 
plants, to shorten their food supply in this way. Then 
he harvested them and weighed up tops, roots and 
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nodules, and chemically analyzed the tissues. He found 
in general that the amount of certain manufactured plant 
foods present and the weight of the all-important root 
nodules decreased together, proportionately to the 
shortening of the daylight hours, and also proportion- 
ately to the degree of clipping to which the plants had 
been subjected. 


Liver extract, successfully used to check the course 
of pernicious anemia in human beings, has been used to 
check the analogous yellowing of plants placed in the 
dark by Professor Oran Raber, of Immaculata College. 
The activity of liver extract in checking this yellowing, 
or etiolation, of darkened plants, raises again the ques- 
tion of the possible physiological relationship between 
chlorophyl, the substance that makes leaves green, and 
hemoglobin, the stuff that makes blood red. Liver ex- 
tract keeps red blood in the veins of the anemic, it now 
appears to keep green chlorophyl in the leaves of 
plants. 


Corn plants bearing none but male flowers, and others 
bearing none but female, have been produced by Dr. 
Donald F. Jones, of the Connecticut Agricultural Ex- 
periment Station. Dr. Jones described the work at a 
meeting of the American Association. Ordinary corn 
plants bear both male and female flowers. The male 
flowers are in the tassel, the female in the ear with its 
silk. Two hereditary factors have been found in a strain 
of corn, one acting to eliminate the tassel, the other to 
suppress the silk. If one of these unusual one-sexed 
plants is crossed with one of opposite sex, the offspring 
are all normal corn plants, bearing flowers of both sexes. 
But the second generation offspring will throw off fur- 
ther one-sexed individuals. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


RELAPSING FEVER 


THREE brave men have again offered their lives to help 
science fight disease. Fortunately they escaped death, 
modern methods of treatment having cured the disease 
which they voluntarily contracted for the sake of their 
fellow men. 

They made their heroic contribution to the advance- 
ment of science at the Panama laboratory of the Gorgas 
Memorial Institute. The disease they acquired was re- 
lapsing fever, in itself no trifling ailment. But when 
the three men submitted to the experiment, they had no 
certain knowledge that the disease they were risking was 
one known to science and for which science had found 
fairly effective methods of treatment. The problem 
which the three volunteers helped to solve was one of 
those scientific mysteries the account of which, even in 
the technical report of the institute, reads like a good 
detective story. 

The wild monkeys of Panama have been the subject of 
study at the laboratory for some time. In the blood of 
one of these animals, a juvenile squirrel monkey com- 
monly knewn as a marmoset, a new disease germ was 
found. This germ belonged to the spirochete family. 
Members of this family cause various forms of relapsing 
fever, syphilis and other diseases. 

This particular animal had spent three nights on its 
way into the laboratory in native villages that are en- 
demic centers for relapsing fever, a spirochetal disease. 
They first concluded that the monkey had accidentally 
acquired human relapsing fever. Because this would 
mean that this type of monkey could be a reservoir for 
the disease, from which humans might acquire it, it was 
decided to investigate. 

A jungle expedition in an area out of contact with 
human beings yielded two animals that had been infected 
naturally in the jungle. Back in the laboratory, the 
disease transferred easily to practically all laboratory 
animals and monkeys. Most of them recovered quickly 
from it, but the infant and juvenile squirrel monkeys 
showed a high death rate. 

‘*We considered this of such importance that another 
eall for human volunteers was made,’’ Dr. Herbert C. 
Clark, director of the laboratory, reported. Fear of the 
virulence of the organism limited the human experiment 
to one man at first. Proof that the disease was trans- 
ferred to him from the monkey was made by finding the 
spirochete in his blood. After he had responded well to 
treatment for relapsing fever, the other volunteers were 
used. 

Human ticks native to the locality were next fed on 
monkeys acutely ill with the disease. They later fed on 
the second human volunteer to whom they transferred 
the disease. The progeny from the eggs of these ticks 
were then fed on the third volunteer, but without success 
in the transference of the disease. 

Further links in the chain of evidence needed to prove 
the identity of the mysterious monkey disease are now 


being taken. However, the investigators feel they have 
progressed far enough to say that the disease is either 
identical to or very closely related to human relapsing 
fever. Meanwhile, the three volunteers have recovered, 
To avoid publicity, their names are withheld and they 
themselves are once more engaged at their regular oc- 
cupations. 


LABORATORY GROWN ERGOT 

Ergot, one of the most important drugs used by 
physicians, may in future be raised artificially in the 
laboratories of pharmaceutical factories, instead of being 
harvested in the natural state as at present. Preliminary 
experiments pointing to this possibility have been carried 
out by Miss Adelia McCrea in the botanical laboratories 
of the University of Michigan. 

The quality of ergot was the subject of a Senate Com- 
mittee hearing last June, as a result of charges that the 
federal food and drugs administration was allowing im- 
portation of impure and adulterated ergot. Miss Me- 
Crea’s research raises the question of whether the growth 
of laboratory-raised ergot may not be so controlled as 
to insure a supply of the drug having a high degree of 
potency. It is too early, however, to consider practical 
applications of Miss McCrea’s work, which is still in the 
realm of pure science. 

Miss McCrea grew cultures of the fungus from which 
the drug is derived on a variety of media, including 
mashes and jellies made from various kinds of grain, and 
simpler jellies containing different sugars. She found 
malt sugar to be the best food for the fungus. To get 
ergot to grow in a flask or test-tube at all is regarded 
as a considerable triumph, because under natural condi- 
tions it is a parasite, preying only on living plants. She 
found it to be fairly modest in its food requirements, 
doing quite as well on a two or three per cent. concen- 
tration of malt sugar as it did on six or eight per cent., 
and failing to thrive at all at higher concentrations. 

It was greedy for oxygen, however, growing much 
faster when a stream of pure oxygen was passed throug 
its tube than when it was given only air. But on a 
mixture of half oxygen and half carbon dioxide its 
growth was considerably retarded. It grew best at 
temperatures between 68 and 77 degrees Fahrenheit. 
Light had a powerful effect on it.  Witmout the shorter- 
wave visible rays—the blue end of the spectrum—it did 
not develop the purple color that is its most marked 
characteristic. | Ultra-violet light, however, had no 
stimulating effect, and in repeated doses even retarded 
development. 

Miss McCrea made physiological tests of the ergot 
growths she raised, and found that they produce most of 
the effects characteristic of natural ergot, though some 
what less powerfully. The reactions averaged from 40 
to 75 per cent. of those obtained with the same concel- 
trations of natural ergot. In making these tests, how 
ever, she had to use the whole vegetative growth of her 
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cultures, for they did not produce the full-grown fruit- 
ing bodies which are the only source of commercial ergot 
at present. 

Miss McCrea also made two attempts to infect grow- 
ing grain with ergot, with the idea that its field cultiva- 
tion might be undertaken. At present, commercial ergot 
is obtained solely by hand-gathering of wild growths on 
grain, especially rye, and wild grasses. Because of the 
great amount of hand work involved and the high cost 


of labor in this country, American production of ergot. 


is unprofitable. However, the field experiments did not 
yield particularly encouraging results, and Miss McCrea 
concludes that if it ever becomes desirable or necessary 
to raise ergot in this country the laboratory method is 
the more promising. A full technical account of Miss 
McCrea’s work is contained in the current issue of The 
American Journal of Botany. 


CHEMICAL MOLECULES 


CHEMICAL molecules can be handled very roughly 
without breaking them into fragments, experiments by 
Professor F. O. Rice and Dr. Harold T. Byck at the 
Johns Hopkins University demonstrate. 

Professor Rice’s work gives one answer to a funda- 
mental problem that has occupied the attention of phys- 
ical chemists for twenty years: how is heat transferred 
from the walls of a container to the gas inside—which is 
continuously in motion? 

Acetone molecules which ordinarily decompose at a 
temperature of 1,000 degrees Fahrenheit into the gas 
methane and other products, were bounced from a white 
hot platinum surface at 2,900 degrees Fahrenheit with- 
out change, in Professor Rice’s experiments. Previously 
it had been assumed that a certain fraction of the mole- 
cules sit down on the surface for a while, then get up 
and leave. When things get this hot it seems they can 
not be persuaded to stay. 

Many chemical substances decompose when heated, as 
the amateur housewife knows from her cooking. Pro- 
fessor Rice has been attempting to decide whether this 
decomposition is due to the heat rays from the walls of 
the vessel enclosing the substance or to the fact that 
at higher temperatures the gas molecules collide more 
violently with each other. 

In earlier experiments with Professor H. C. Urey and 
Dr. R. N. Washbourne, molecules were heated but colli- 
sions between molecules were prevented by having all the 
molecules of gas moving in a procession through a very 
hot furnace. These experiments showed the heat radia- 
tion alone was unable to cause chemical change. And 
apparently there are also some kinds of collisions of 
molecules that are equally ineffective in producing chem- 
ical changes. 


A NEW TYPE ELECTRIC ILLUMINATING 
UNIT 
THE development of a new type of electric illuminat- 
ing unit which, it is said, uses only half the power re- 
quired by present incandescent filament bulbs and gives 
a softer and more uniform light has been announced by 
Claude Neon-Lights, Inc. 


The new lighting unit is the result of refinement of the 


red, tube-like electric signs which have come into wide | 


use during the past few years and brings to more com- 
plete development inventions of Georges Claude, the 
French engineer and scientist who last year conducted 
notable experiments at Matanzas, Cuba, to get power 
from temperature differences of sea water. 

A very high voltage is needed to operate the red signs, 
but the new lighting units radiating either incandescent 
white light or a light containing approximately the same 
wave-lengths as that from the sun can be used with 
ordinary house wiring of either 110 or 220 volts, alter- 
nating current. 

It is stated that these new low voltage units are ready 
for application in the industrial and commercial field 
and that lamps for general household use will be manu- 
factured soon. 

Glass tubes which can be made in any length from 
several inches to several feet and containing-the rare 
gases of the atmosphere—helium, neon, argon, krypton 
and xenon—are the most conspicuous elements of the 
new unit. 

The initial cost of the new lights will probably be 
higher than that of types now in use, but when the saving 
in power consumption is considered the cost over a con- 
siderable period of time is expected to be less than that 
of present electric illumination. 

The new tubes distribute light evenly and have a soft, 
non-glaring quality. It is possible to look directly into 
the exposed tubes for several minutes and turn imme- 
diately to read fine print, without undue eyestrain. They 
do not require heavy diffusing glass which would greatly 
cut down their efficiency, and they give off much less 
heat than incandescent lamps. 

Four years of laboratory research work and tests have 
yielded four new developments which make the new units 
possible. First, the correct mixtures of the rare gases 
of the atmosphere have been found. These gases glow- 
ing under the action of the current passing through them, 
and not a metal heated to a white glow, produce the 
light. 

An automatic starting apparatus has been developed 


which will light the tube seven seconds after the switch [7™ 


is turned. 


Electrodes for the conduction of low current and 4 


ballast coil which largely determines the power consump- q 


tion and illuminating strength of the tnits were de- 
signed. 


inconspicuous. 


AUTOMOBILE FATALITIES 


This necessitated the perfection of a heating 4 
unit that automatically turns off after the tube is lighted. | 


The starting apparatus and ballast coil are | 
required with each fixture, but they are small and | 


More lives were lost in the United States during the | 


last year and a half as a result of automobile accidents 
than in the A. E. F. during a year and a half of the 
World War, a survey by statisticians of the Travelers 
Insurance Company shows. 


During 18 months of the World War 50,510 members [ 


of the A. E. F. were killed in action or died of wounds. 
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During the last 18 months 50,900 persons were killed in 
automobile accidents in this country. 

The 1930 total of deaths from automobile accidents 
was 32,500, the statisticians determined from reports of 
40 states. This represents an increase of more than 
1,200 over the 1929 total, although gasoline consumption 
dropped more than one billion gallons in 1930, with con- 
sequent reduction of mileage traveled by automobiles. 

‘*Men were behind the wheel in 93 out of every 100 
ears in accidents causing deaths and non-fatal injuries in 
1930, with women being the drivers in the remaining 
seven,’’ the records showed. ‘‘ Whether the better ree- 
ord of women drivers as to fatalities is due to better 
driving, or not being behind the wheel for as many miles 
as men on the average, is not indicated.’’ 


In over half the fatal accidents, the drivers were be-| 


tween the ages of 25 and 54. In nearly a third more, 
the drivers were between 18 and 24 years. One half the 
automobile fatalities occurred in collisions with pedes- 
trians, one fifth in collisions with other automobiles and 
about one tenth in collisions with fixed objects. Over 
half the non-fatal injuries were from collisions with other 
automobiles and one third of such injuries occurred in 
<ollisions with pedestrians. 

The large number of motor vehicle fatalities can not be 
charged up to the automobile itself. About nine tenths 
of the killed and injured were victims of automobiles in 
good mechanical condition at the time of the accident. 
Most of the automobiles involved in these accidents were 
private passenger cars, though this class also represents 
most of the total motor vehicle registration in the 
country. 

‘*Three specific driving violations by operators of 
automobiles were responsible, in whole or in part, for 
68 per cent. of the 1930 accidents due to improper driv- 
ing. They were exceeding the speed limit, driving on 
the wrong side of the road, and failing to grant right- 
of-way,’’ the report stated. Violations of driving regu- 
lations by motorists played a part in over two thirds of 
all the automobile accidents. 


ITEMS 

SCIENTISTS are now searching for a new basic unit 
weight of matter. Chemists have in the past used the 
atom of oxygen as the unit of atomic weight, calling 
it 16. Dr. F. W. Aston, of Trinity College, Cambridge, 
in a communication to scientists printed in Nature, has 
raised the point that since there are now three known 
varieties of oxygen atoms, known as isotopes 16, 17 and 
18, the actual weight of the average atomic weight of 
the element oxygen is about 1.25 parts in 10,000 greater 
than the customary 16 assumed in chemical books. 
While chemists might get along with the present stand- 
ard, Dr. Aston intimates, physicists who compare the 
weights of individual atoms by means of the mass- 
spectrograph with an accuracy of 1 in 10,000 need a 
new and more definite unit. Among the possible units 
suggested are: the proton or positive nucleus of the 
hydrogen atom, the neutral hydrogen atom, one quarter 
of the neutral helium atom, one sixteenth of neutral 
oxygen atom 16. But none cf these proposed units is 
entirely free from objection. 


From the astronomical observatory to the movie 
lot a new triple-fast photographic emulsion has come ty 
make motion-picture production cheaper and more fiex. 
ible. The motion-picture film introduced by the East. 
man Kodak Company is described as ‘‘the greatest 
advance in motion-picture materials since the introduc. 
tion of panchromatic film eighteen years ago.’’ Its 
sensitive emulsion is very closely related to one prepared 
for astronomical photography which has been used to 
reduce the time required for making exposures through 
large telescopes. An improvement in the photographic 
plates used is just as effective in this case as though the 
telescope itself were increased in size. The super-speed 
panchromatic plates produced for newspaper photog. 
raphers are also very similar to the new movie emulsion. 
When the movies went talkie it was necessary to banish 
the familiar are lamps on account of their noise. Large 
incandescent lamps are used. 


SAFFLOWER, which in its photographs looks to the lay- 
man something like a thistle without prickles, is one of 
the new plants being developed experimentally by the 
U. S. Department of Agriculture, for its oil-bearing 
seeds. The seeds contain a drying oil valuable in the 
production of paints and varnishes and allied products. 
The oil cake is useful as a stock feed. The plant is not 
really new, excepting in this country. For years it has 
been cultivated in India and Egypt as an oil-seed crop. 
Frank Rabak, of the Bureau of Plant Industry of the 
U. S. Department of Agriculture, under whose super- 
vision experimental plantings of safflower have been 
grown, states that the crop is especially well adapted to 
the northern Great Plains region. 


A SPONGE rubber pillow that sings and talks to an 
ear placed ups™ ‘< is the latest product of a radio com- 
pany here. It is intended for use in hospitals. A radio 
unit within the pillow is connected to a central radio 
receiver. So quiet is this type of installation that only 
the patient with his head on the pillow can hear the 
radio program. 


A LONG-DISTANCE telephone call can now be made in 
less than half the time it took only five years ago. More 
specifically, the average time between the placing of 4 
long-distance call and the commencing of conversation 
was seven and a half minutes in 1926; now it is two and 
a half minutes. This fact was brought out in a report 
presented by W. G. Harrison, of the American Telephone 
and Telegraph Company, and A. E. Silver, of the Elec- 
tric Bond and Share Company, before the American In- 
stitute of Electrical Engineers meeting in New York. 
The two engineers also gave interesting statistics on in- 
creases in the use of both telephones and power. During 
the past decade while population has increased only 16 
per cent. the number of telephone calls made each year 
has increased 96 per cent. and the annual kilowatt hour 
consumption of power, 107 per cent. In this period the 
mileage of telephone toll lines has increased 250 per 
cent. and of power transmission lines, more than 100 
per cent. 
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TRANSMISSION OF TYPHUS FEVER BY 
FLEAS 

For the first time the flea has been definitely incrimi- 
nated as transmitting typhus fever in this country. 
Experiments proving this have just been reported by 
Drs. R. E. Dyer and L. F. Badger, of the U. 8S. Public 
Health Service. 

Typhus fever in the Old World seems to be of slightly 
different type from the disease in the New World, and 
is transmitted by the body louse. It has been called 
i jail fever and ship fever and was very prevalent in jails, 
4 erowded barracks and ships, city slums, and wherever 
ae people lived in congestion and filth. The disease has 
never reached serious epidemic proportions in the United 
x States and for many years very few cases have been re- 
= ported. The fact that the disease occurred in people 
& who were not infested with lice led American investi- 
gators to suspect that some other insect was transmitting 
typhus fever in this country. - 

Drs. Dyer and Badger investigated cases of typhus 
which occurred on premises in the immediate vicinity of 
Be food-handling establishments in Baltimore in the late 
abe summer and fall of 1930. They found these premises 
heavily infested with rats. These animals were trapped 
and combed for fleas. About three dozen fleas were 
i obtained from the rats and their nests. 

The fleas were ground up and the emulsion injected 
yy into guinea-pigs, which contracted a disease like typhus 
3 fever. The clinical symptoms and the appearance of 
24 the organs and tissues corresponded with the symptoms 
and signs in pigs that had been inoculated with a strain 
Wg of American or New World typhus fever. 

Guinea-pigs which had recovered from an attack of 
endemic typhus produced by the New World strain were 
2 apparently immune to subsequent inoculation with the 
strain obtained from the flea emulsion. 

Typhus fever is not to be confused with typhoid fever. 
ot The latter is caused by a bacillus, the former by a virus 
ee too small to be seen through the most powerful micro- 
‘ scope. Typhus fever is transmitted by the bite of in- 
ee fected lice and fleas. Typhoid is transmitted by in- 
fected food, water or milk, and attacks the intestines 
chiefly. Typhoid fever is less often fatal than typhus 
fever. There is no known vaccine for typhus fever, while 
there is a preventive inoculation for typhoid. 


PARROT FEVER IN NEW YORK CITY 

DEVELOPMENT of five human cases of parrot fever, with 
one death in New York City, has just been reported to 
the U. S. Public Health Sevice. Dr. G. W. McCoy, di- 
rector of the National Institute of Health of the Public 
Health Service, has gone to New York to investigate the 
outbreak, although the officer of the service on duty in 
New York has also been assigned to follow up contacts. 

The disease has been traced to a shipment of six love 
birds which arrived in New York on January 4. Four 
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of these birds are now dead, one is under investigation 
at the Rockefeller Institute and the sixth has escaped. 
The human cases have all been traced to one bird. 

Just a year ago, the U. 8S. Public Health Service 
banned the importation of any parrots, love birds or 
similar birds, following a severe outbreak of parrot 
fever. In October, 1930, this ban was modified so that 
birds could be imported subject to certain restrictions, 
among them a stay of two weeks in quarantine for obser- 
vation. The six love birds in question were held for the 
two-week quarantine and no signs of disease were ob- 
served. Apparently they harbored the germ or virus of 
the disease, without being affected by it. Students of 
the question think that the change to a cold climate 
causes the development of the disease in birds that are 
infected. The six birds implicated in the present out- 
break had not left New York City, although the where- 
abouts of the escaped bird are not now known. 

No change will be made in the importation restric- 
tions if no further outbreak occurs. Dr. Charles Arm- 
strong, of the National Institute of Health, has been 
continuing his studies on parrot fever and will probably 
get a new strain of the causative virus for investigation 
as a result of the present outbreak. 


SOUTH AFRICAN GOLD 

At the end of 15 years the present gold mines of 
South Africa, which now supply over half of the entire 
world output, are expected to be near the end of their 
gold production, according to F. Lynwood Garrison, 
Philadelphia mining engineer, speaking before the Amer- 
ican Institute of Mining and Metallurgical Engineers. 
The future production of the Witwatersrand’s gold 
mines, said Mr. Garrison, depends on the possibility of 
mining and milling profitably the large tonnage of rela- 
tively low-grade ores known to exist in that area. 

The director of the U. 8. Mint, Robert J. Grant, pre- 
sented figures showing that the production of new gold is 
mounting throughout the world following the decline 
that set in after the World War. Since the discovery 
of America, it is estimated that 40,000 tons of gold have 
been produced throughout the world. 

In the production of new gold South Africa not only 
stands first just now, but in recent years has been far in 
the lead of all other regions. In the future economic 
development of the world, therefore, the South African 
supply of the standard metal is of paramount impor- 
tance. During the next few years, African production 
will become even more important, despite the critical 
technical problems at present facing the gold industry 
of that continent. 

Bankers joined with the engineers in discussing 
whether enough gold is being mined and whether the 
present business depression is related to the gold supply. 
The money users of the nation plan to join forces with 
the engineers in conserving the gold supply by devising 
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be much more valuable if specialists in each field were to contribute chapters on prob- 
lems and methods of research in the various phases of the subject about which they were 


most familiar. 
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in tropical climates. It is written in clear style characteristic of the author. 

He spent more than three years in India in full-time research on the various problems 
involving hookworm and hookworm disease. He covered all phases of the subject, and 
writes from personal knowledge as well as an extensive study of the work of others.’’— 


American Journal of Public Health. 
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The confusion which exists among those practically concerned about Protozoa of the 
alimentary tract of man and their relation to disease has been the stimulus in writing 
this book. It was planned as a monograph for students and practitioners of medicine 
and for those variously connected with medicine in special ways which bring them as 
responsible parties into this very common consideration in diagnosis, prevention, and 


treatment of disease. 
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methods of using less gold in their monetary dealings, 
according to Mr. George E. Roberts, vice-president of 
the National City Bank. 


PETROLEUM IN THE UNITED STATES 

AIRPLANE maps and shallow drillings in various parts 
of an oil field now enable geologists to predict the dis- 
covery of new wells, Dr. Sidney Powers, chief geologist, 
Amerada Petroleum Corporation, Tulsa, Okla., told the 
American Institute of Mining and Metallurgical Engi- 
neers meeting in New York on February 18. 

In a paper on the occurrence of petroleum in the 
United States, Dr. Powers reviewed the most recent find- 
ings of geologists on the origin and place of occurrence 
of oil in the various states and the bearing of these facts 
on the further development of new or existing fields. 

The important oil fields of North America, Dr. Powers 
said, generally oceur on the saddleback folds of the rock 
strata, the ‘‘anticlines’’ in geological language. This 
is in sharp contrast to the complexity of many European 
oil fields. Geology, geophysics and the automobile have 
in the last twenty years cooperated in stimulating mod- 
ern methods of discovery. 

Most American geologists believe that oil is derived 
from organic matter deposited in sediments as slimes, 
oozes or water plant débris, together with animal matter, 
in relatively tranquil or stagnant water. Other residues 
from this same débris are now found lithified as shales 
or limestones. 

The oil and gas after formation may move a little 


‘distance before being retained by some suitable reser- 


voir rock surface. Sandstone and limestone, among 
others, are good reservoir rocks. The largest yields of 
oil from single wells have come from limestone caverns 
in Mexico and Persia. 

A relatively small area of the United States is under- 
lain by developed oil fields. One fourth of the total 
production of the country has been from Oklahoma, 
which has about 300 oil and gas fields, 3,000 gas wells 
and 61,000 oil wells. California is the other leading oil- 
producing state. The largest gas reserves are to be 
found at the Monroe field in Louisiana and the Amarillo 
field in Texas. 


RICE ON THE FARM 
THE rice-fed hog of bottomland farms may some day 
be a rival for his corn-fed brother who now rules the 


uplands. This is suggested by experiments on the lower 


midwestern floodplains, described by Professor W. C. 
Etheridge, of the University of Missouri, who was in 
Washington recently for a conference called by the 
National Research Council. 

Rice, Professor Etheridge reported, has been success- 
fully grown on a large experimental scale 60 miles north 
of St. Louis. Ten acres of rich bottomland under rice 
cultivation yielded 877 bushels. Some of the rice varie- 
ties tested ran as high as 125 bushels to the acre. 

Feeding experiments on cattle and hogs were success- 
ful. Cattle did almost as well on a straight rice diet as 
they did on corn, and on a feed of rice plus corn they 
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put on weight as rapidly as they did on a mainstay diet 
of corn alone. With hogs, rice alone gave results equal 
to those obtained with corn alone. Of course, with all 
these flesh-making diets there were the usual additions 
of oilseed meal, alfalfa, or other protein foods, together 
with the necessary mineral and other diet accessories. 

Professor Etheridge believes that we should begin to 
prepare now for a future in which farmers will slowly 
desert their present holdings on the hills and settle more 
and more on the rich but now largely neglected bottom- 
lands. At present, cultivation of these lands is ham- 
pered partly by their frequent flooding, but mostly by 
our lack of knowledge of crops to grow there and the 
special methods of cultivation that will be necessary. He 
believes that by the use of machinery Americans can pro- 
duce the immense crops that the Chinese get from low- 
land farms, but without the terrific amount of hand 
labor necessitated by the primitive agricultural methods 
employed in the East. 


OBSERVING THE SUN’S CORONA WITHOUT 
AN ECLIPSE 


A PROBLEM that has long engaged the attention of 
astronomers, that of observing the sun’s corona without 
waiting for a rare total solar eclipse, has been partially 


solved by B. Lyot, an astronomer at the Meudon Ob- 


servatory near Paris. He has reported to the Academy 
of Science how the form of the corona may be traced 
by the use of polarized light, provided the air is suffi- 
ciently clear. He made his observations from the 9,439- 
foot-high summit of the Pie du Midi, which was the first 
mountain to be used by astronomers for an observatory. 
However, this method does not permit actual photo- 
graphs of the corona. To obtain these, astronomers 
must still wait until the dark dise of the moon covers 
the sun. 

Ordinary light is made of waves vibrating in many 
directions, but when polarized the vibrations are mainly 
in one particular direction. Light may be polarized 
artificially by the use of special prisms, but it sometimes 
occurs in nature when sunlight is reflected from a cloud 
of small particles. The corona consists largely of such 
particles, so its light is largely polarized, a fact that 
has often been verified at eclipses. 

M. Lyot’s apparatus consists principally of a very 
sensitive polarimeter, that can detect one part of polar- 
ized light in a thousand times as much ordinary light. 
With a telescope lens he obtained an image of the sun, 
and screened the bright inner part with a metal disc the 
same size as the image. The glare thus eliminated, he 
was able actually to see directly the solar prominences, 
great flames of hydrogen and other gases that shoot 
out from the sun’s surface. These also were first ob- 
served at eclipses. For many years it has been possible 
to observe them at other times with the aid of a spectro- 
scope, but this is probably the first time that they have 
been observed directly. 

With the polarimeter set a little way from the edge of 
the sun, about a fifth of its diameter, no polarization of 
the light was observed, but as the instrument was moved 
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inward it began, and increased as the edge was ap- 
proached. M. Lyot believes he has shown conclusively 
that this is not due to any effect in the atmosphere, be- 
cause very light clouds completely eliminated the effect. 
He made a series of observations by crossing the sun at 
different angles, and was thus able to plot the outline 
of the corona in all directions. As photographs of the 
corona at eclipse time often show streamers extending 
many times the diameter of the sun, he has probably 
only recorded the inner corona, which is much brighter 
than the outer portions. Therefore, astronomers will 
still find it necessary to travel long distances to observe 
a total eclipse. As a fyll check on M. Lyot’s researches, 
it will be desirable to observe the corona by his method 
at the same time that a total eclipse is being observed 
elsewhere. In commenting on his work, Dr. Henri Des- 
landres, director of the Paris Observatory, of which the 
institution at Meudon is a branch, suggests that it may 
be possible to photograph the corona without an eclipse 
with the assistance of the spectroscope from a suitably 
clear station. 

The Pie du Midi, scene of M. Lyot’s labors, was the 
first mountain observatory. Francois de Plantade, who 
was born at Montpellier in 1670, and was a colleague of 
the great French astronomer, G. D. Cassini, was the first 
to propose an observatory on the Pic du Midi in order 
to take advantage of the clear sky. He made several 
ascents to study conditions and died there in 1741 while 
making such observations. His work was the forerunner 
of the modern American observatories in California on 
Mount Wilson and Mount Hamilton. 

Dr. George Ellery Hale, honorary director of the 
Mount Wilson Observatory, in 1893 made some of the 
first attempts to photograph the corona from a mountain 
These experiments 
were made from Pike’s Peak, but were unsuccessful. It 
has been tried again in recent years, notably by Dr. W. 
H. Steavenson, a famous English astronomer, who con- 
ducted experiments in Switzerland in 1927, but these 
also were inconclusive. M. Lyot’s method is based on a 
different principle from these, however, and it will be of 
great value if its accuracy is confirmed. 


ITEMS 
THE Copeland bill to establish a commission to study 


_the need of a new engineering and industrial museum 


under the Smithsonian Institution has been passed by 
the Senate. If the bill gets through the House, nine 
men, including an engineer, an industrial chemist, a 
manufacturer, three men experienced in transportation 
by land, air and water, respectively, an educator, a labor 
representative, and a museum expert will report on ex- 
hibits of this character when the present arts and in- 
dustries building of the U. 8. National Museum is razed 
to make way for widening of a street in that vicinity. 


THE bill providing for the establishment of a national 
park in the southern Everglades of Florida has been 
passed by the Senate and is now on the House calendar. 
Friends of the measure hope to see it enacted before 
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Congress adjourns, so that the work of acquiring the 
land for presentation to the U. S. National Park Ser. 
vice may go forward. The area is unique in that jt 
shelters an almost unimaginable wealth of animal and 
plant life under tropical conditions and yet is easily 
accessible to thousands of persons of only moderate 
means and limited time for travel. 


THE maternity and infancy welfare bill reported to 
the House by the Interstate and Foreign Commerce Com- 
mittee is practically the same as the Jones bill which 
passed the Senate, and which had the approval of the 
U. S. Children’s Bureau. The House bill, however, has 
a rider tacked on to it which sets up county health units 
for the U. S. Public Health Service. Miss Grace Abbott, 
chief of the Children’s Bureau, by terms of both bills, 
will direct the maternity and infancy health work, and 
no time limit is set for the act to be in force. If the 
bill is passed by the House, and agreement is reached in 
conference with the Senate, so that final action is taken 
before March 4, the only way in which the work of the 
Children’s Bureau can be curtailed in the future would 
be by withholding appropriations or repealing the law. 


A Firty million-year-old whale skeleton, nearly com- 
plete and in excellently preserved condition, has been 
found in the San Rafael hills near Los Angeles. The 
huge skull, eight feet long, with its lower jaw in place 
and the whole perfectly preserved, together with a large 
part of the skeleton, has been excavated by J. W. Lytle, 
of the Los Angeles Museum, assisted by William Strong, 
H. A. Wylde and Lydia Bowen. It is now under prepa- 
ration at the museum, where, because of its unusual com- 
pleteness, it is regarded as a most important find. 


THE proposed nine-foot channel for the upper Mis- 
sissippi River will not only be a notable addition to the 
country’s inland water-way system but it will also stabil- 
ize the resort industry in the famous lake region of 
northern Minnesota, if the theory held by Major-General 
Lytle Brown, chief of Army Engineers, is correct. It is 
a common occurrence now during a dry period in the 
summer for these lakes to suffer from a withdrawal of 
water into the river. As the water recedes, the shores 
are strewn with dead fish, and property values along 
these lakes decline. Major-General Brown believes the 
lake levels will be more apt to remain constant when 
the river attains a nine-foot depth than under present 
conditions. The deeper channel is being tentatively op- 
posed by two Minnesota. congressmen. These repre- 
sentatives from the northern part of the state say that 
they are not convinced that the levels of big resort lakes 
in their districts will not fluctuate greatly if War De- 
partment engineers maintain a channel depth of nine 
feet on the river. Major-General Brown is willing that 
legislation be introduced defining maximum and mini- 
mum levels for these lakes. He has also stated that the 
wild life refuges along the Mississippi shores will be 
five times as effective as at present, when a deeper chan- 
nel is dug in the river. 
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Lahee’s FIELD GEOLOGY —New Third Edition 


By Frederic H. Lahee, Chief Geologist of the Sun Oil Company; formerly Assistant Professor 


of Geology, Massachusetts Institute of Technology. Third edition. 789 pages, pocket size, Pet 

flexible, 538 illustrations. $5.00 a 
This well-known field manual has been thoroughly revised to keep pace with the latest methods of 3 a 
geological exploration and mapping, particularly those methods that have been developed to meet oo 


the needs of the petroleum industry. 


Reuter’s RACE MIXTURE 


Studies in Intermarriage and Miscegenation a 
By Edward Byron Reuter, Professor of Sociology, University of Iowa. A Whittlesey House it 
Publication. 224 pages, 54x 8. $2.50 of 


This book consists of a series of studies—each complete in itself—and each presenting a significant zai 
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tion between color and achievement, the changing status of the mulatto and his relative superiority 
or inferiority to those of unmixed blood. 


Thompson's VEGETABLE CROPS —New Second Edition 


By Homer C. Thompson, Professor of Vegetable Crops, New York State College of Agriculture, peal 
Cornell University, McGraw-Hill Publications in the Agricultural and Botanical Sciences. a 
Second edition. 560 pages, 6x9, 60 illustrations, $5.00 d 

A complete revision and re-writing of this widely-used book on the production and handling of vege- a 

table crops. 

The book covers not only the application of those scientific facts and principles involved in the suc- zal 

cessful production of vegetables but also those involved in the successful handling of the products. | 


Fenneman’s PHYSIOGRAPHY OF WESTERN i 
UNITED STATES 


By Nevin M. Fenneman, Professor of Geology, University of Cincinnati. 534 pages, 6x9, 
173 illustrations and maps. $5.00 


The purpose of this book is to summarize the present knowledge of the physiography of western | at 
United States, describing the land forms and giving their history. 


Leith’s WORLD MINERALS AND WORLD POLITICS al 


By C. K. Leith, Professor of Geology, University of Wisconsin. A Whittlesey House Publi- * 
cation. 213 pages, 5 x 73. $2.00 


This book deals with the distribution of the world’s mineral resources especially as this distribu- 
tion affects national and international politics. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SUN-SPOTS 


THE sun-spots have recently been more plentiful. 
Telegraphic reports of observations made at Mount Wil- 
son Observatory, California, received by Science Service, 
indicate that during the third week in February there 
were many sun-spots visible on the sun’s disc as seen 
by the aid of the special solar telescopes there. Daily 
observations showed a peak of 28 spots in five groups 
on Tuesday, while on other days there were also many 
spots. 

On the first day of February the sun was entirely free 
from disturbances although usually during the past few 
months there have been a few spots reported by the 
Mount Wilson Observatory. 

The sun rotates on an axis from west to east just like 
the earth. The gigantic and complex disturbances in 
the outer layers of the sun which cause the spots there- 
fore seem to pass across the face of the sun, sometimes 
reappearing some 13 days later after having travelled 
around on the other side of the sun. 

Sun-spots occur in cycles with a maximum number 
appearing every eleven years or so. As the last maxi- 
mum occurred in 1928 or 1929, it is now about half way 
between a maximum and a minimum. By 1934 the sun’s 
activity should be quiescent. 

The effect of sun-spots upon the earth has been one 
of the most active questions in astronomy for many 
years. There seems to be good evidence that spots, or 
the solar conditions causing them, in some way affect 
radio reception, magnetic disturbances, and that some- 
times they put telegraphic lines out of commission by 
setting up earth currents. 

Some spots are very large and visible to the unaided 
eye when the sun is viewed through heavily smoked 
glass. Others are very small, the smallest detectable 
being about 300 miles across. Some of the largest have 
measured 60,000 miles across. They may last for sev- 
eral months or they may disappear in a few hours. 


A NEW PRECISION CLOCK 

A NEw precision clock, which varies from correct time 
not more than one five hundredth of a second in twenty- 
four hours, has been devised by Professor Max Schuler, 
of the University of Gottingen. It is described in de- 
tail in Die Umschau. 

The most distinctive feature about Professor Schuler’s 
clock is the addition of a very considerable mass of metal 
to the upper end of the pendulum, so arranged that its 
center of gravity is exactly opposite the knife-edge bear- 
ing on which the pendulum is suspended. This makes 


for great steadiness in its swing, and is the principal 
contributor to the clock’s great accuracy. 

In order to prevent changes in length of the pendulum 
so far as possible, the clock is kept in a room in which 
the temperature is regulated, and any changes that do 
occur are registered on automatic apparatus. To reduce 


atmospheric friction to a minimum, the clock is kept 
within a sealed glass case filled with hydrogen, which is 
the least viscous of gases. 

The clock does not have a face and hands, like ordi- 
nary clocks. The function of telling the time is dele- 
gated to a second clock which it controls electrically, 
called a ‘‘slave clock.’’ The free-swinging pendulum 
of this ‘‘master clock’’ does not even touch the electric 
contacts that drive the slave clock. 

This is done by the most delicate and weightless of all 
possible levers, a beam of light. A lamp on one side of 
the master-clock case shines on a photoelectric cell on 
the other. Every time the pendulum swings, it causes a 
momentary eclipse of the photocell. This causes an elec- 
tric current to flow for a moment, giving the slave clock 
the necessary little push to keep it going. 

The ‘‘slave clock,’’ thus admonished to accuracy from 
second to second, repays by closing a circuit with each 
swing of its pendulum, which supplies a momentary elec- 
tromagnetic impulse to the master-clock pendulum, keep- 
ing it swinging. 

X-RAY DETECTION OF DISEASE 

Dr. B. R. KirKuIN and Dr. H. M. Weber, of the Mayo 
Clinic, Rochester, Minnesota, have announced results 
of new work in the X-ray detection of disease. Dr. 
Kirklin’s work has been on the gall bladder and Dr. 
Weber’s on the large intestine. 

The X-ray picture, as is well known, is a*shadow, cast 
in varying density, according to whether the rays can 
or can not pass through the tissues. The stomach, in- 
testines, normal gall bladder and their normal contents, 
allow the rays to pass easily, and therefore do not cast 
good shadows on the X-ray film. Shadows of gall- 
stones which would stop the passage of X-rays have been 
seen on films for many years. However, not all gall- 
stones are satisfactorily opaque to X-rays. 

The story of the development of methods for getting 
X-ray pictures of the gall bladder is a long record of 
brilliant achievement. Briefly, the method is as follows: 
The patient is given a harmless dye through which 
X-rays will not pass, and which is gathered up in the 
gall bladder; then pictures are taken at different inter- 
vals for a number of hours. 

Using this method, until recently it has been consid- 
ered impossible to distinguish between the shadows of 
gallstones of low calcium content and papillomas, which 
are little wart-like growths. However, Dr. Kirklin 
found a number of features that were characteristic of 
papillomas and not of gallstones. For instance the 
shadows of the papillomas were in the same position 00 
all the films, whereas the shadows of gallstones might be 
in different places on different films; moreover, the 
shadows of papillomas were not immediately at the bot- 
tom of the gall bladder, whereas the stones would be 
likely to be there, like marbles in the bottom of a bag. 
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There were, also, other characteristics. Four patients 
on whom Dr. Kirklin made the diagnosis were operated 
on, and papillomas were found, as he had predicted, in 
all four. 

The method used by Dr. Weber in taking X-ray pic- 
tures of the large intestine was developed by Dr. A. W. 
Fischer, in Germany, and has been used also by Dr. J. 
Gershon-Cohen in this country in the X-ray diagnosis of 
tuberculosis of the large intestine. 

It has been customary, in taking X-ray pictures of the 
large intestine, to give the patient an enema, in which 
is suspended some barium, a substance through which 
X-rays will not pass. Thus, a shadow of the barium- 
filled intestine is obtained, and deformities caused by 
disease can be seen. The method is good. However, it 


fails to disclose soft masses that do not cause deformity 


of the wall of the intestine, but merely project into its 
cavity. 

The new method discloses such masses, including 
growths called polyps, in which Dr. Weber was par- 
ticularly interested. The patient takes the enema, as in 
the old method, but expels it. Then, before the picture 
is taken, what might be called an air enema is given 
very carefully. The result is that the polyps, to the 
surface of which the barium has adhered, are outlined in 
the air-filled bowel. 

To detect the presence of these polyps is important, 
since they have a tendency to develop into cancer. Also, 
Dr. Kirklin expects that his discovery that papillomas 
of the gall bladder can be detected will be extended to 
the detection of early cancers of the gall bladder. Can- 
cers anywhere in the body, if they can be detected early 
enough, can be removed before they become dangerous. 


CHILD HEALTH 

GLANDS, vitamins and bacteria, and their réle in the 
life of a healthy child were discussed at the recent meet- 
ing of the medical section of the White House Confer- 
ence on Child Health and Protection. 

Before the child reaches the stage of cod-liver oil and 
sunbaths, of diphtheria toxin-antitoxin or of possible 
thyroid gland disturbance, the glands, vitamins and bac- 
teria have begun playing their part in making him 
healthy and strong or weak and susceptible to disease. 

The female sex hormones and the pituitary gland have 
been the subject of much recent investigation. The facts 
on these vital subjects have accumulated so rapidly that 
medical opinion has not been able to evaluate them 
thoroughly and decide just what they mean. 

‘¢ Additional experimentation and critical analysis of 
work already completed are urgently needed to clarify 
the general situation,’’ according to the report of the 
committee which considered this phase of the situation. 
The chairman of this committee is Dr. Leslie B. Arey, 
professor of anatomy at Northwestern University Med- 
ieal School. 

Microbes are not all harmful, the committee pointed 


Some of the non-harmful group are those found 
These establish themselves 


out. 
normally in the intestines. 


shortly after birth and by fermenting sugars, produce 
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lactic acid which the committee called nature’s preser- 
vative. This acid restrains the growth of disease-pro- 
ducing bacteria and adds much to the defense of the 
infant’s vulnerable digestive tract. Along with this 
protection against intestinal infection goes resistance to 
respiratory infections, such as cold, bronchitis and 
pneumonia. 

Vitamins begin playing their réle of protection before 
the child is born. The vitamin content of the mother’s 
diet has its effect both on mother and on child. Vita- 
mins A, C, D and E are the ones particularly mentioned 
by the committee because of their importance to the 
mother’s health and the child’s development and future 
well-being. 

INFLUENZA IN 1918 

THE poorest people of the country were the hardest 
hit by influenza in the great pandemic of 1918, accord- 
ing to studies just completed by the U. S. Public Health 
Service. 

At the time of that disastrous epidemic, some com- 
fort was taken from the popular observation that the 
disease attacked rich and poor alike. The disease was 
very prevalent among all classes but analysis of the 
records shows that most cases of the disease and most 
deaths from it occurred among the poor. 

‘*Apparently the lower the economic level the higher 
was the attack rate,’? Dr. Edgar Sydenstricker, statis- 
tician of the U. S. Public Health Service, reported. 
‘*This relationship was found to persist even after allow- 
ance had been made for the influence of the factors of 
color, sex, age and certain other conditions.’’ 

This report is based on surveys of 10 cities ranging in 
size from 20,000 to 500,000 and of several smaller cities 
and rural areas in Maryland. The families investigated 
were divided into four economic groups: well-to-do, 
moderate, poor and very poor. 

‘*After making allowance for differences in the age 
distribution, it was found that the death-rate was the 
same in the two highest classes, was over 33 per cent. 
greater in the class denoted as poor, and was nearly 
three times as high among the persons classified as very 
poor.’’ The case fatality rate, or number of deaths per 
100 cases, was nearly twice as great among the very 4 
poor as among the well-to-do and those classified in 
moderate circumstances. Among the two lowest classes, 
there were more cases of influenza among infants and 
older adults. 

The explanation of these observations is not clear. 
Crowded or congested living conditions among people of 
the lower economic levels has been suggested as one 
reason for the greater prevalence of influenza in these 
levels. The surveys did not support this theory. 

‘‘Household congestion, although a concomitant of 
poverty, is not per se the determining factor in estab- 
lishing the association of economic status and influenza 
in 1918,’’ is the conclusion suggested by the studies, Dr. 
Sydenstricker said. The greater fatality among older and 
very young persons in the lowest level than in the higher 
economic classes suggests that their resistance, for some 
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“The AMINGO Super-sensitive 


| MERCURY RELAY 


Breaks 10 amps. at 110 
Volts—Operates on only 
4 Milliamperes at 3 Volts 


Because only a 
minute amount 
of electrical en- 
ergy is required 
to operate this 
Relay, there is 
no burning or 
wearing of con- 
tacts in the controlling Gasuaaanet. 


Positive Mercury-to-Mercury Contacts 
‘Cannot Burn, Wear or “Stick” 
The heavy current is made and broken in 
the column of mercury—not from mercury- 
to-contact. It operates efficiently from any 
AC or DC circuit; is adaptable to a wide 
range of uses such as: Control of tempera- 
ture, humidity, vacuum, pressure, etc. . For 
complete information—write for bulletin. 
For Dependable Control—The AMINCO 
Metastatic Thermoregulator 

Made of heat-resistant glass, filled with 
triple-distilled mereury. Adjustable over a 
wide range of temperatures, like a Beck- 
man thermometer. Inherent sensitivity, 
0.02° C. An ideal regulator for use in long 
experiments or extended research where 
the same temperature is to be maintained 
for a long period. 


American Instrument Co., Inc. 
774 Girard St., N. W., Washington, D.C. 


REVIEWED 


for 


Profound and Unsophisticated 
Students 


Compiled by 
EDWARD DURANT 


Every student in pure science 


3 | First Edition 
| 


should have this book on the 
study table. @ BS BV 


90 printed pages—10 illustrations 
Price, $1.00 net—sent anywhere 


For sale by 


THOMAS SALISBURY 
F 78 East 10th Street © New York, N. Y. 


WESTON 
RELAYS 


For 
Photo Cell 
Applications 


HE efficiency and re- 
liability of Photo Cell 
apparatus in the majority 
of applications depends 
upon the reliability of the 
Relay which transforms 
the minute electrical im- 
pulses into action-produc- 
ing electrical energy. 
Weston D. C. Relays 
have been used for the 
past thirty years with out- 
standing success for auto- 
matically controlling volt- 
Medel Melay ages and currents. With 
the advent of the Photo Cell, Weston Relays have 
come into new prominence because of their reliabil- 
ity of operation and exceptional sensitivity. 


Weston Relays, because of this exceptional sensi- 
tivity, may be operated directly by the minute elec- 
trical impulses of the liquid (photo-voltaic) and selen- 
ium (photo-conductive) type light sensitive cells 
without the use of an amplifying tube. These two 
types of light sensitive cells are preferable for many 
industrial and scientific applications. 

The Weston laboratories will gladly advise and co- 
operate with those seeking the solution to problems 
arising from applications of Photo Cells and Relays. 


RELAY model 30 —Highly sensitive, pre- 
cision type. Operates on very low values 
of current. For switchboard or surface 
mounting or portable use. 


RELAY model 534 —Recommended for 
higher values of current and where com- 
pactness and light weight are important and 
where great accuracy is not required. Made 
in flush or surface types. Flush type may 
be made indicating if desired. ° 


Both models may be operated as Galvanom- 
eters (zero center), Constant Current or Low 
and High Current Relays. 


WESTON ELECTRICAL 


INSTRUMENT CORPORATION 
585 Frelinghuysen Avenue, Newark, N. J. 
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reason connected with their economic status, was lowered. 
More definite conclusions are not warranted because 
many conditions unobserved in the course of the survey 
may have been involved. 


THE FLORIDA FRUIT FLY 

THE Senate has passed a bill appointing a Mediter- 
ranean Fruit Fly Board to make a thorough investiga- 
tion of losses suffered by fruit growers in Florida as a 
result of the campaign of eradication of the fly. The 
board would make its report, however, only for the sake 
of giving information to Congress. By terms of. this 
bill its findings would expressly not be binding in any 
manner upon the Secretary of Agriculture and Congress. 

In the second deficiency bill now before Congress, pro- 
vision is made for making available the unexpended bal- 
ance of last year’s appropriation for fighting the fly, 
on condition that $80,000 of it shall be available for 
research work in the Hawaiian Islands, Brazil and the 
West Indies, and that the remainder (about $375,000) 
be set up as a reserve fund for use on order of the Presi- 
dent, should there be further infestation of the fly which 
would make its use necessary. As is usually the case 
with a fund like this set up for a special purpose, if a 
year or two passes without need for expending the 
money, arrangements will undoubtedly be made to trans- 
fer it to another project. 

Mr. Lee A. Strong, chief of the federal plant quaran- 
tine and control administration, told the House Com- 
mittee on Appropriations that the last fruit fly infesta- 
tion was found in St. Augustine on July 25, 1930. That, 
he said, proved that the fly could live over a full year, 
and once it lives over until spring, it can start a large 
population all over again very quickly. 


THE LIFE OF BOOKS 

THAT too much heat, certain gases, dust and improper 
lighting all tend to shorten the lives of volumes on 
library shelves, is shown by recent studies conducted at 
the Bureau of Standards of the U. S. Department of 
Commerce. 

Cabinets in which the atmospheric conditions can be 
varied at will are being used in the experiments. Pre- 
liminary findings indicate that the drying out effect of 
heat is an important cause of the aging of paper. 

Harmful effects of sulphur gases on paper are now 
being measured. It is thought that sulphur dioxide of 
the air is readily absorbed by paper and changed by 
chemical reaction to sulphuric acid which hastens the 
process of decomposition. 

Sulphur dioxide in the air has been found to be an 
important factor in the sudden deterioration of clothing 
in laundries in some communities, where industrial plants 
involve the burning of quantities of soft coal. That 
sulphur gases may have a similar damaging effect on 
books in city libraries is suggested by the fact that the 
sulphur pollution in some industrial centers is known to 
be equivalent to a downpour of 100 tons or more of 


sulphuric acid per square mile. 
As a means of lengthening the life span of books and 
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documents, the government investigators foresee a day 
when, libraries will scientifically control the atmosphere 
surrounding their shelves. Regulating the heat and }y. 
midity, removing the dust and acid impurities from tp 
air circulated in the library and minimizing the che. 
ically active light rays permitted to shine on the Shelves 
are suggested improvements for the future. 


ITEMS 


AN apparatus that will instantaneously ‘‘stop’’ , 
whirling electric motor for ten one millionths of a se. 
ond, long enough to take a picture of it, and the 
‘‘start’’ the motor just as quickly has been developed 
in the laboratories of the Massachusetts Institute of 
Technology. The new instrument is an improvement 
of the stroboscope, a type of apparatus that has long 
been used to study motion. Stroboscopic motion pir. 
tures, believed to be the first ever taken, have been mai 
possible by the instrument. They were shown before the 
recent meeting of the American Institute of Electrical 
Engineers in New York last week. The unique featur 
of the new stroboscope is the electrical circuit which 
causes a condenser to discharge periodically through a 
thyratron mercury are tube. An intense blue actinic 
light of extremely short duration, precisely timed to cor. 
respond with the speed of the machine under observa. 


tion, is produced by a large current through the tub, & 


and makes it possible to adapt the stroboscope for photo- 
graphic as well as visual observation, 


WHiTreE pine blister rust is such a menace to American 
national forests and timber stands in the Northwest that 
$200,000 additional to eradicate currant and gooseberry 
bushes, which spread the disease, is in the first deficiency 
appropriation bill, which has passed both houses of Con 
gress. This money will be immediately available to the 
Bureau of Plant Industry and the Forest Service. 4: 
this fight assumes national organization, the bureau wi) 
do considerable work, cooperating with individual timbe 
owners and the states, while the Forestry Service wi 
work mainly in the national forests and cooperate wit! 
the Bureau of Plant Industry. The agricultural appr 
priation bill also carries $481,300 for blister rust contr 
work by the Bureau of Plant Industry, as well as sub 
stantial amounts for the same purpose to be admiti 
tered by the Forestry Service and the Plant Quarantix: 
and Control Administration. 


THE wild mice of deserts have learned to get along 
less water than their relatives of moister regions. Tha‘ 
at least, is the indication of a discovery made by D: 
F. B. Sumner, of the Scripps Institution of Ocea 


ography, and reported in the 1930 Yearbook of the (st ‘ 
negie Institution of Washington, which has just bet Ry 
issued. He found that the water requirement, per 0" By 


of body weight, of desert-dwelling varieties of deer-mitt 
is less than that of other varieties within the same gene 
that have a wider distribution, living in humid as ¥® 
as arid habitats. 
traced for several varieties, are hereditary. 


The differences, which have be 
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Construction 
Confers Distinction 


THE AKW- -5 is distinctive in design. Its drum 
nosepiece, the first successfully designed device 
for instantaneous interchange of objectives, still 
remains the most compact, convenient and efficient. 


Its characteristics are such that it has an exceptional number of applica- 
tions, being especially useful for dissecting and low-power examinations. 
Wide field of view, stereoscopic vision, erect image, high eyepoint, 
long working distance, instantaneous change of magnifications and easy 
interchange with other types of stands all contribute greatly to its value. 
The AKW-5 has a range of magnifications from 7X to 30X and addi- 


tional powers up to 87X are available. 


Write us for complete descriptive literature. 


BAUSCH & LOMB OPTICAL CO. 
642 St. Paul Street « » Rochester, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


DISEASE LIKE ROCKY MOUNTAIN FEVER 
IN THE EAST 

EVIDENCE that dangerous Rocky Mountain spotted 
fever, or a disease very like it, occurs in states of the 
eastern seaboard as well as in the West, has been re- 
ported by Drs. R. E. Dyer, L. F. Badger and A. 8. 
Rumreich, of the U. S. Public Health Service. The 
mystery of a number of cases of a strange and some- 
times fatal disease which had occurred in these states 
during the last summer was simultaneously cleared up. 

Rocky Mountain spotted fever is caused by a virus 
which gets into the blood by the bite of a tick. The 
first symptoms are chills and general discomfort. The 
fever may run as high as 107 degrees Fahrenheit. On 
or after the fourth day an eruption or spotty rash ap- 
pears which is dark red and may become purplish. Pains 
in the bones, muscles, head and neck, and delirium are 
other symptoms. The disease lasts for several weeks. 
In some localities it is highly fatal. A protective serum 
has been developed by Dr. R. R. Spencer, of the U. 8. 
Public Health Service. 

In April, 1930, Dr. Dyer and colleagues began investi- 
gating cases of typhus fever which had been reported in 
some numbers from southeastern states. They soon 
found that there were actually two diseases, one typhus 
and one a similar disease which they believe is Rocky 
Mountain spotted fever. At least, the second disease 
ean not be distinguished from Rocky Mountain spotted 
fever clinically. 

They found that patients who had typhus lived in 


cities or towns, while the spotted fever patients, with 


only one exception, lived in the country. Most of the 
typhus patients had been in close association with rats 
and many remembered being bitten by fleas, probable 
typhus carriers, shortly before they became ill. Half of 
the spotted fever group had been bitten by ticks and the 
rest had lived under conditions in which tick bite was 
possible. The spotted fever cases, moreover, occurred 
at times which corresponded with the tick season, 
whereas the typhus cases were scattered throughout the 
year. No deaths occurred in the typhus group, but in 


the Rocky Mountain spotted fever group there were 


seven. 

Dr. Dyer and his colleagues followed up the cireum- 
stantial evidence they had gathered in their field investi- 
gations. From blood of some of the spotted fever 
patients a virus was established which resembles closely 
the virus of Rocky Mountain spotted fever. One of the 
most conclusive bits of evidence was the immunity test. 
Animals and men that have had spotted fever once do 
not get it again, but are immune to it. The investi- 
gators found that animals that had recovered from 
Rocky Mountain spotted fever were immune to the strain 
isolated from the unknown disease of the southeast. 
Conversely, animals recovered from the unknown disease 
were immune to Rocky Mountain spotted fever. 


Proof that this new disease in the southeast is Rocky 
Mountain spotted fever seems positive, but the investi. 
gators of the U. 8. Public Health Service refrain from 
saying as yet, and call the new disease ‘‘an infection of 
the Rocky Mountain spotted fever type.’’ 

Until recently, Rocky Mountain spotted fever was be. 
lieved to be confined to the Bitter Root Valley in Mon. 
tana, where the wood tick that carries it is extremely 
prevalent. It is in this valley, also, that the disease is 
most often fatal. However, it has spread to Colorado, 
Idaho, Utah, Oregon, Nebraska, Wyoming, California, 
South Dakota, Washington and British Columbia. 

In the East, the cases of endemic typhus investigated 
occurred in Baltimore, Savannah, Tampa and in smaller 
communities in Georgia and Florida. The Rocky Moun- 
tain spotted fever type cases occurred or originated in 
rural communities in Delaware, Maryland, Pennsylvania, 
Virginia, North Carolina and the District of Columbia. 


THE RETIREMENT OF SENATOR RANSDELL 

RETIREMENT from the Senate with the end of the 
present session of Senator Joseph B. Ransdell, Democrat, 
of Louisiana, marks a loss to science not easily com- 
pensated. 

Senator Ransdell has been active in sponsoring many 
public health measures, most notable of which have been 
the establishment of the National Leprosarium at Car- 
ville, Louisiana, and the National Institute of Health 
now operating under the direction of the U. 8. Public 
Health Service. In this institute, scholarships may be 
given to research workers in order that they may pursue 
research work in cancer, the common cold and other dis- 
eases, the control of which is of vast importance to 
mankind. 

Senator Ransdell also introduced and pushed legisla- 
tion which was recently enacted establishing a national 
hydraulic laboratory at the U. 8. Bureau of Standards; 
and it was an amendment which he offered to a pending 
agricultural appropriation bill which first gave the U. 8. 
Bureau of Plant Industry the means to work for the 
eradication of the pink bollworm. Flood control legis- 
lation has long been another subject upon which he has 
labored. 

In his farewell speech to the Senate last week, Senator 
Ransdell chose for his theme: The Conservation of Pub- 
lic Health—the Most Important Problem Confronting 
Mankind. 

Calling attention to the establishment of the National 79 


Institute of Health, Senator Ransdell said: ‘‘I can not F@ 
suggest to the philanthropists of America, many of [7 
whom are seeking some wise use for their wealth, any: [7 
thing better than to contribute generously to this insti [7 


tute for the purpose of combating disease. Large sums pq 
are needed to place the institute on the solid foundatior r. 
required for the colossal tasks ahead of it, and while 
Congress can be relied upon to do its part, the demands 
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on the Federal Treasury are so heavy that I fear long 
delay for its full development unless private donors come 
to its relief.’’ The Chemical Foundation Incorporated 
has made one contribution, and another one has been re- 
ceived from C. P. Wilder, of Worcester, Massachusetts. 

Senator Ransdell’s work was lauded at the close of his 
speech, by Senators Hatfield, of West Virginia, and 
Copeland, of New York, both physicians. Senator Cope- 
land said that the United States lagged behind eight or 
nine other countries in the control of disease. The New 
York Senator also declared that every one should read 


' particularly that portion of Senator Ransdell’s speech 


which points out that any increased span of life now 
enjoyed in this country is due to the elimination of many 
childhood diseases, whereas men of mature years face 
prospects of death from disease exactly as menacing as 
those with which we were confronted fifty years ago. 


MUSICAL CHORDS FROM ATOMIC 
VIBRATIONS 


(Copyright, 1931, by Science Service) 


THE musical vibrations of alcohol, water and gasoline 
and other common chemical substances have been written 
and played on the piano, by Dr. Donald H. Andrews, 
of the Johns Hopkins University. 

The seductive chord of alcohol, for instance, is not the 
preduct of Dr. Andrews’s imagination but represents 
accurately the various vibrations occurring among the 
atoms of the alcohol molecule and found in the Raman 
spectrum of its light. Thus the transposed music of the 
atoms can now be heard directly. 

Of the substances tried up to this point, alcohol is first 
favorite with most listeners. Actually, with the excep- 
tion of one note the seven notes of the alcohol chord 
form a well known harmonic combination. The tones of 
the chord may, of course, be broken up to give a melody 
or theme. 

Interesting cooperations between the laboratory and 
the concert hall will result from this simple but provoca- 
tive suggestion. Composers have already asked for the 
scores of these chemical themes. A chemical opera, said 
Dr. Andrews, can now be written in which the chemical 
chords can be used, ‘‘Christmas night’’ perfume will 
herald the heroine, arsenic the villain, water the coming 
rain. 

On the other hand, the chemist with an interest in 
music will soon be looking more closely into his favorite 
songs and symphonies. Perhaps the stirring war song 
is a transposition of adrenalin—the substance that pours 
into the blood when he gets angry. 

It looks as if some jazz orchestras had come near to 
imitating the melody of gasoline—for the gasoline 
music is a discordant combination of many unrelated 


notes. A similar effect might be produced by sitting 


abruptly on the piano. 

Wood alcohol, in spite of its close chemical relation- 
ship to grain alcohol, has a harsh, sharp sound. Water 
is mysterious, pleasant without being sugary, like the 


Vou. 73, No. 1888 


murmur of a waterfall in a deep glade. This music is 
derived from the light of these substances. 

Light rays change color on passing through a sub- 
stance. The amount of the change, discovered two years 
ago by Sir Chandrasekhara V. Raman, 1930 Nobel prize- 
man in physics, has been used by him and other scien- 
tists to measure the molecular vibrations. 

Millions on millions more vibrations are made each 
second by the chemical substance than human ears can 
hear. However, Dr. Andrews has for the first time trans- 
posed the chemical musie on to the piano, with these in- 


teresting results. 


VELOCITY OF A NEBULA 

ELEVEN thousand miles per second is the new record 
‘fapparent’’ velocity reported detected in the reddened 
light from a distant ‘‘island universe’’ viewed through 
the world’s largest telescope on Mount Wilson. 

The faint nebula discovered to seemingly recede from 
earth at this tremendous speed is so far distant that 
light traveling six trillion miles a year would need 120 
million years to reach earth. 

This new research result is said by Dr. John C. Mer- 
riam, president of the Carnegie Institution of Washing- 
ton, to be ‘‘of special interest at this time because of 
Einstein’s visit and the bearing that it will have on his 
conception of the universe.’’ Dr. Walter S. Adams, 
director of the Carnegie Institution’s Mount Wilson 
Observatory, reported the discovery to Dr. Merriam who 
announced it. 

Milton L. Humason in photographing with the great 
hundred-inch telescope the spectrum of “the faintest 
nebula yet observed, discovered by a fellow astronomer, 
William H. Christie, observed that its spectrum lines 
were shifted to the red in such a way that a rushing 
away at eleven thousand miles a second would be neces- 
sary to produce it. This is sixty per cent. greater than 
any so-called apparent velocity so far observed. 

But astronomers do not actually believe that the far 
distant cluster of stars is receding into space at any 
such tremendous velocity. They see the true explanation 
in the curvature of space, as postulated by Professor 
Albert Einstein, now at Pasadena, working with the 
astronomers who made the discovery. Space, he says, 
is curved in dimensions higher than the three familiar 
in everyday experience, just as a ball is curved in three 
dimensions. Very distant objects, like the nebula just 
discovered, give effects of great speed not because they 
are moving rapidly but because they are so distant that 
space gets a chance to produce its effects. 


THE CRYSTALS OF THE URAL MOUNTAINS 

LARGE ice crystals, up to eighteen inches across, cal 
be found at only one spot in the world, at the famous 
Kungur ice-caves of the Ural Mountains. 

Creeping its way along the chill subterranean passag®, 
the expedition of the Hydrological Institute of Leni 
grad, led by Dr. W. Altberg and W. Troschin, gasped 4 
the fantastic structures taken by water in these remote 
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Important Price Reduction 


American Chemical Society Monographs 
Scientific and Biological Division 
Below are listed the titles with the old and new prices of all A. C. S. Mono- 
graphs that are included in this classification. A complete list of the Mono- 


graphs will be sent on request. 


The New Prices are shown in Heavy Type. 


The Chemistry of Enzyme Actions—K. 
George Falk. From $5.00 to $3.75. 
Chemical Effects of Alpha Particles and 
Electrons—Samuel C. Lind. (1928). 

From $5.00 to $3.75. 

Organic Compounds of Mercury—Frank 
C. Whitmore. From $7.50 to $5.50. 
Zirconium and Its Compounds—Francis 

P. Venable. From $4.00 to $3.00. 

Properties of Electrically Conducting 
Systems—Chas. A. Kraus. From $6.50 
to $5.00. 

Carotinoids and Related Pigments—Le- 
roy S. Palmer. From. $6.00 to $4.50. 
Glue and Gelatine—Jerome Alexander. 

From $4.50 to $3.50. 

Valence, and the Structure of Atoms and 
Molecules—Gilbert N. Lewis. From 
$3.75 to $3.00. 

Organic Arsenical Compounds—George 
W. Raiziss and Joseph L. Gavron. 
From $9.00 to $6.75. 

Colloid Chemistry—T he Svedberg. 
(1928). From $5.50 to $4.25. 

The Structure of Crystals—Ralph W. G. 
Wyckoff. From $7.50 to $5.50. 

The Chemical Aspects of Immunity—H. 
Gideon Wells. (1929). From $6.00 
to $4.50. 

The Animal as Converter of Matter and 
Energy—H. P. Armsby and C. Robert 
Moulton. From $4.50 to $3.50. 

Organic Derivatives of Antimony— 
Walter G. Christiansen. From $4.50 
to $3.50. 

The Chemistry of Wheat Flour—C. H. 
Bailey. From $6.00 to $4.50. 

Surface Equilibria of Biological and Or- 
ganic Colloids—P. Lecompte du Nouy. 
From $4.50 to $3.50. 


Photosynthesis—H. A. Spoehr. From 


$6.50 to $5.00. 

Equilibria in Saturated Salt Solutions— 
Walter C. Blasdale. From $4.50 to 
$3.50. 

Statistical Mechanics with Applications 
to Physics and Chemistry—Richard C. 
Tolman. From $7.00 to $5.25. 

Noxious Gases and the Principles of 
Respiration Influencing their Action— 
Yandell Henderson and Howard W. 
Haggard. From $4.50 to $3.50. 

The Properties of Silica—Robert B. Sos- 
man. From $12.50 to $9.50. 

The Mechanism of Homogeneous Or- 
ganic Reactions from the Physical- 
Chemical Standpoint—Francis Owen 
Rice. From $5.00 to $3.75. 

Fundamentals of Dairy Science—<Asso- 
ciates of Lore A. Rogers. From $5.50 
to $4.50. 

Modern Calorimeter—Walter P. White. 
From $4.00 to $3.00. 

Photochemical Processes— George B. 
Kistiakowsky. From $5.50 to $4.25. 
Molecular Rearrangements—C. W. 
Porter. From $4.00 to $3.00. 
Thyroxine—Edward C. Kendall. 

$5.50 to $4.25. 

The Biochemistry of the Amino Acids— 
H. H. Mitchell and T. S. Hamilton. 
From $9.50 to $7.25. 

The Pyrolysis of Carbon Compounds— 
Charles Dewitt Hurd. From $12.50 to 
$9.50. 

Tin—C. I. Mantell. 
$5.25. 

Development of Physiological Chemistry 
in the United States—R. H. Chitten- 
den. From $6.00 to $4.50. 


From 


From $7.00 to 


The Chemical Catalog Company, Inc. 


419 FOURTH AVENUE 


NEW YORK, U. S. A. 
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grottos. They returned with a priceless set of photo- 
graphs to share their amazement with the scientific 
world. 

Snowflakes, seen under the microscope as beautiful, 
delicate six-pointed crystals of very varied designs, will 
nevertheless not bear comparison with these strange 
Russian formations. Hailstones on very rare occasions 
have been found to consist of larger crystals, visible 
without magnification. 

The cave erystals are not compact and solid. They 
are hollow, and six-angled, with a curious, spiral geom- 
etry. They show the intricate tropical forest effects of 
window-pane frost projected into three dimensions. 

The odds against the coincidence of unusual physical 
circumstances necessary for the growth of large crystals 
to visible size are said to be enormous. Only at one 
other place on the earth’s surface have they been re- 
ported and there not permanently. 

The ice is deposited like hoarfrost by the cooling of 
moist air as it passes outwards through the caves. Those 
of the weird caves, so far explored, 22 in number, stretch 
in a nearly straight line for a distance of a kilometer. 
Measurements by the hydrological group showed that 
with a temperature outside of 40 degrees below zero the 
entrance to the first grotto, which contains much ice, was 
at 3 degrees Fahrenheit. The temperature rose steadily 
as the party passed inwards through the successive 
caverns, reaching as high as 45 degrees Fahrenheit above 
zere in the innermost cave. Under certain conditions a 
current of air passes from warmer to colder grottos, thus 
setting up the conditions for the deposition of ice. 

The information obtained by the Leningrad party 
throws new light on the mode of formation of ice erys- 
tals and on the origin of ice caves. 


THE POWELL MOUND 
(By Science Service) 


PREHISTORIC America had its periods of building ac- 
tivity, and perhaps, in between, its periods of depres- 
sion. Evidence that no less than six different times 
Indians of this region organized their efforts to work 
on the great Powell Mound is the latest discovery made 
by archeologists who are now excavating the base of 
the ancient earthen monument at East St. Louis. 

Examination of the site indicates that there was no 
very long gap of inactivity between the building of the 
six successive stages of the mound, according to a state- 
ment made to Science Service by Dr. A. R. Kelly, director 
of Illinois Archeological Explorations. The mound is 
definitely prehistoric and may well be at least one thou- 
sand years old, he said. 

The Powell Mound, which is part of the famous 
Cahokia group of Indian mounds, is proving a strategic 
site for scientists who are writing America’s pre-history. 
Explorations so far offer convincing assurance that In- 
dians of Cahokia were linked culturally with Florida 
and the Gulf of Mexico to the south and also to the 
north with Wisconsin, Dr. Kelly said. 
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So significant are the contents of the mound ¢op. 
sidered that Dr. W. C. McKern, of the Milwaukee Public 
Museum, has come to East St. Louis to observe the 
excavations. He finds a marked similarity between the 
Indians here, as shown by their mound and its contents, 
and the mound-building Indians of Aztalan, in Wis. 
consin. 

A link with the south is found in two species of shells 
in the Cahokia burials. These shells are from the Gulf 
of Mexico. Copper-covered wooden objects shaped like 
spindles and believed to be either ornaments or game 
pieces have been found in Powell Mound, and these are 
almost exactly like objects found in a Florida mound 
twenty-five years ago, it is recalled. To what extent 
the contacts of different Indian groups were by trade 
or migrations is not fully understood at present. 


ITEMS 


Sun-spors decorate the sun in large numbers according 
to reports to Science Service from the Mount Wilson Ob- 
servatory. On Thursday, February 26, there were 32 spots 
arranged in seven groups, while the day before there were 
40 spots in six groups. Visitors to the National Academy 
of Sciences building, in Washington, were able to see many 
small spots spread over the image of the sun as pro- 
jected within the rotunda of that building. 


THE world’s largest meteorite yet discovered is re- 
ported found by a Johannesburg land surveyor in the 
Tanganyika region of Africa. This record import from 
space consists of a mass of iron and nickel weighing some 
70 to 80 tons and measuring nearly fourteen feet long. Its 
discoverer, W. H. Nott, staked a mining claim in order 
to obtain legal title to his discovery. The meteorite was 
found in open country about half way between Lake 
Nyasa and Lake Tanganyika. The newly discovered 
meteorite, which undoubtedly fell to earth many years 
ago, will probably exceed in size the meteorite that was 
found in the northeastern part of southwest Africa in 
1928. This mass was then considered to be the largest 
actually discovered. 


THE rubber planters of the Dutch East Indies, with 
profits depressed by the present low price of rubber, are 
seeking to recoup by extracting oil from seeds of the 
Para rubber tree. An item in the German scientific 
journal Die Umschau states that rubber-seed oil has in 
considerable measure the drying properties that make 
linseed oil valuable, and that it can compete to advan- 
tage with linseed oil, because it is at present about 20 
to 25 per cent. cheaper. It is used in the manufacture 
of paint, linoleum and soap. Hevea, the Para rubber 
tree, is a botanical cousin of the castor bean, whose seed 
has long been a source of a widely used oil. Rubber- 
seed oileake can not be used for cattle feed because it 
is poisonous. The planters therefore burn it under their 
boilers. Gathering the seed for pressing in the Dutch 
East Indies is made practicable through the low labor 


costs. 
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Latest 


McGRAW-HILL BOOKS 


Leighou’s CHEMISTRY of ENGINEERING 


MATERIALS —New Third Edition 


By Rosert B. Leicuou, Professor of Chemistry, Carnegie Institute of 
Technology. International Chemical Series. Third Edition, 684 
pages, 54 x 8, 101 illustrations. ‘$4. 50 


The object of this book is to give engineers, particularly in the machine and building in- 
dustries, the practical, up-to-date information on the chemistry of materials which they need 
for the proper selection and use of materials. 


Mersereau’s MATERIALS of INDUSTRY 


Their Distribution and Production 


By SAMUEL Foster MerserEAvU, Chairman, Department of Industrial 
Processes, Brooklyn Technical High School. With an Introduction by 
AuBERT L. Couston. McGraw-Hill Technical Texts. 478 pages, 54x 


8, 217 illustrations. $2.00 
This book is prepared in order to fill the need of the high school and the technical school for 


a more systematic study of the common materials of industry. 


Reuter and -Runner’s THE FAMILY 


Source Materials for the Study of Family and Personality 


By Epwarp Byron Reuter, Professor of Sociology, University of 
Iowa, and JEssizE Ripaway RunneER. McGraw-Hill Publications in 
Sociology. 615 pages, 6x 9. $4.00 


This book presents more than one hundred selections from the writings of leading investigators 
and specialists, covering a large percentage of the significant work that has been done in this 


field. 


Lahee’s FIELD GEOLOGY —Nnew Third Edition 


By Freperic H. Langer, Chief Geologist of the Sun Oil Company; 
formerly Assistant Professor of Geology, Massachusetts Institute of 
Technology. Third Edition. 789 pages, pocket size, flexible, 538 illus- 


trations. $5.00 . 


This well-known field manual has been thoroughly revised to keep pace with the latest methods 
of geological exploration and mapping, particularly those methods that have developed to 


meet the needs of the petroleum industry. 


Reuter’s RACE MIXTURE 


Studies in Intermarriage and Miscegenation 


By Epwarp Byron Reuter, Professor of Sociology, University of 
Iowa. A Whittlesey House Publication. 224 pages, 5} x 8. $2.50 


This book consists of a series of studies—each complete in itself—and each presenting a 


significant aspect of racial contact and intermixture, such as the legal status of racial inter- 


marriage, the relation between color and achievement, the changing status of the mulatto and 


his relative superiority or inferiority to those of unmixed blood. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 


370 Seventh Avenue New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


AGE OF THE EARTH 

THE age of the earth is at least two thousand million 
years. This is the verdict of a committee of scientific 
men appointed by the National Research Council who 
have investigated, for the past four years, this basic 
problem of science. 

The radioactive minerals uranium and thorium, which 
spontaneously disintegrate into lead, give the best clue 
to the earth’s age. By carefully analyzing the radio- 
active minerals and their products in a sample of rock, 
it is possible to tell how long it has been in existence. 

The oldest rock in the world, whose age has been de- 
termined in this way, is a piece of uranite or uranium- 
bearing rock from Sinyaya Pala, Carelia, Russia. It is 
1,852 million years old and as it occurs in rocks that 
were intruded into the surrounding rocks, which there- 
fore must be older, it is concluded that the age of the 
earth must be in round numbers at least two thousand 
million years. 

Estimates of the age of the earth have been multi- 
plied by more than twenty during the last three decades. 
The idea that the amount of salt in the ocean is an index 
of the earth’s age was found by the National Research 
Council committee to be unreliable. Only a hundred 
million years can be accounted for by this method. This 
was a favorite figure for the earth’s age at the turn of 
the century. 

Professor Alois F. Kovarik, physicist of Yale Univer- 
sity, and Professor Arthur Holmes, geologist of Dur- 
ham University, England, explain in the National Re- 
search Council report soon to be issued the methods of 
age-determination based on radioactive disintegration. 
They are based on the fact that the radioactive elements 
uranium and thorium disintegrate spontaneously at con- 
stant determinable rates and yield lead whose atomic 
weight varies according to the proportion contributed by 
its radioactive parents. 

The chairman of the committee was Professor Adolph 
Knopf, of Yale. Professor Charles Schuchert, of Yale, 
compared the radioactive age results with the evidence 
from the thickness of layers of the earth. Professor 
E. W. Brown, Yale, concluded that while there are no 
known astronomical methods the two-thousand-million- 
year age is consistent with astronomical probabilities. 
Professor A. C. Lane, of Tufts College, was also a mem- 
ber of the committee. 


BIRDS THE FLIERS 

Tue ducks that wing their way northward through the 
March dawn, the hawks that hang and watch for a 
chance to pick one of them off, even the robins and 
blackbirds that flit across the lawns, are still more effi- 
cient flying machines than the best of man’s inventions. 
They have better design, and they get more mileage out 
of a calorie of energy than any airplane now in ex- 
istence or likely to be built. 

This is brought out in a number of points in a study 
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of bird flight which has been made by Dr. Lucien ¥. 
Warner, of White Plains. His findings will be pub. 
lished in detail in the forthcoming issue of The Quar. 
terly Review of Biology. 

Birds have so reduced the weight of other body-parts 
that they can devote from one sixth to one half their 
total weight to the flying muscles, notably the big ones 
that form the breast of the bird and pull the wings on 
the down-stroke. In the pigeon these muscles weigh as 
much as all other parts of the bird taken together. 

The streamlining of birds’ bodies has long been 
noticed. It shares this low-resistance shape with fishes 
and other swimming animals, but has the advantage of 
smoothing out hollows and irregularities with almost 
weightless feathers instead of heavy flesh. Many flying 
birds tuck up their feet, being prototypes of planes 
with retractile landing gear, and those that are too long- 
legged for this trail their legs so as to make the least 
possible resistance in flight. 

Highly efficient also is the utilization of food by birds, 
and its combustion in the tissues to produce energy. 
Analysis of food remains after digestion shows that 
birds assimilate much more of what they eat than do 
mammals. Their blood carries a higher number of red 
corpuscles per cubic millimeter, and therefore trans- 
ports more oxygen to the final burning-places of dis- 
solved foods, which makes for more efficient energy 
production. 

Birds have a system of breathing peculiarly adapted 
to the needs of flying animals. The active part of res- 
piration is exhalation, or breathing out. This is ac- 
complished by compression of the ribs and breastbone, 
which surround the lungs. Thus the more rapidly the 
wings are moved, the greater the amount of air forced 
in and out of the lungs. A bird is thus less likely to 
get out of breath than is a mammal, which has a breatb- 
ing apparatus quite independent of its movement muscles. 

Dr. Warner also discusses the different methods of 
flight used by birds, and offers a new theory regarding 
the soaring flight of such birds as hawks and buzzards. 
It is his belief that such birds take advantage princi- 
pally of the gustiness of the wind, adjusting themselves 
instantly to changes in its direction or force in such 4 
way as to exploit its energy to gain additional lift. 


TROPICAL DISEASE OF CATTLE IN THE 
UNITED STATES 
CaTTLE in portions of the United States, notably i» By 
the warmer states in the Southwest and along the Gulf Fy 
Coast, have been dying from a tropical disease that prob F) 
ably invaded this country years ago but which has only f | 
recently been recognized. i’ 
Researches on the problem by George W. Stiles, Jr., of F 
the U. 8. Department of Agriculture, showed that the [a 
ailment is anaplasmosis, a disease prevalent in mat) )@ 
of the tropical countries of the world. Cases in this By 
country have been found in the following states: Ari Fy 
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they called it ptomain 
poisoning .... 


. a name loosely used twenty years 
ago even by scientists and physicians, as 
well as the press. In 1923-25 forty 
necropsies were performed in fatal cases 
of ‘‘ptomain poisoning,’’ and in every 
ease the original diagnosis was disproved. 
This is one evidence of the rapid strides 
that have been made in this field of 
knowledge in the past decade. This 
progress in the solution of problems of 


food poisoning has been summarized by 


g one of the country’s leading bacteriol- 


ogists. 


FOOD POISONING 
AND FOOD-BORNE 
INFECTION 


| 
By Epwin O. Jorpan 


Included in this work are the important 
results of researches conducted by Sav- 
age, White, Scott, and others of the 
British Medical Research Council, of 
Studies by members of the United States 
Public Health Service, of a series of in- 
vestigations initiated and supported by 
the National Canners Association in the 
Universities of California, Chicago, Har- 
vard, and Stanford. $2.50 


5750 Ellis Avenue 


four fish live longer 


than one.... 


If four fish are placed together in a bowl 
under toxic conditions the individual 
members of that group will live longer 
than single fish raised separately under 
similar conditions. 


Other experiments with beetles, ants, 
bacteria, and spermatozoa lend added 
significance to this observation. During 
the past twelve years Dr. W. C. Allee 
has directed these experiments at the 
Whitman Laboratory of Experimental 
Zodlogy in an effort to determine what 
effects the communal life of animals ex- 
erts on individual members of the group; 
the results are summarized in 


ANIMAL 
AGGREGATIONS 


By W. C. ALLEE 


Of major importance to the science of 
mass physiology is this record of experi- 
mentation which shows that there is an 
optimum population above the minimum 
at which processes concerned with 
growth, reproduction or longevity pro- 
ceed at an optimal rate. This book 
makes definite contribution toward a 
biological foundation for the develop- 


ment of general sociology. $3.50 


THE UNIVERSITY OF CHICAGO PRESS 


Chicago, Illinois 
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zona, Florida, Louisiana, Texas, California, Nevada, 
Kansas, Oklahoma and Missouri. It is considered prob- 
able that it exists in other states as well. 

The symptoms are so much like those of tick fever that 
cattle afflicted with anaplasmosis have undoubtedly been 
charged up to the score of the older and better known 
disease. There is an initial high fever, which does not 
last long, accompanied by a rapid, tumultuous pulse. 
The cow ‘‘gets poorly,’’ ‘‘goes dry,’’ and ‘‘loses her 
eud.’? There is a great loss of flesh. Severe anemia 
sets in, the red corpuscle count falling as low as one 
eighth normal. Between a third and a half of all cases 
end in death. 

There seems to be no danger to human beings in 
handling anaplasmotic animals; so far as is known at 
present the disease attacks only cattle. Researches to 
date incriminate a number of species of tick as car- 
riers of the infection, and point suspiciously, but without 
conclusive evidence, at a horsefly. 

The disease is also transmitted in smears of blood on 
earelessly handled dehorning saws. It is strongly ad- 
vised that all veterinary instruments be thoroughly 
cleaned and sterilized between uses on different animals, 
to eliminate this source of infection. 

Anaplasmosis is caused by the attack of a microscopic 
animal parasite, known as Anaplasma marginale. This 
germ gets into the blood, multiplies and invades the red 
corpuscles. In mild cases only one per cent. or so of 
the corpuscles will show the dark spots that betray the 
presence of the parasite, but in severe cases from 25 to 
50 per cent. will be affected. 

Unfortunately, cattle that have had the disease and 
recovered continue to harbor the germs in their blood for 
a long time, thus becoming dangerous ‘‘carriers’’ of the 
infection. 


THE FOOD OF PROTOZOA 

THE smallest and most primitive of animals, the 
protozoa, like a balanced diet of mixed foods, no less 
than larger creatures that arrogate to themselves higher 
places on the evolutionary ladder.’ At least, that is 
what has been learned by three Stanford University in- 
vestigators—Professor J. Murray Luck, Miss Grace 
Sheets and John O. Thomas, regarding one of the forms 
of minute animal life that swarm in stagnant water. 

Protozoa, like the higher animals, have very diverse 
tastes. Some of them feed only on living microscopic 


plants—cows and sheep of the microscopic world. Others 


are carnivorous, accepting only other protozoa as food. 
Still others are carrion feeders, devouring dead micro- 
organisms. 

The organism selected by Professor Luck and his asso- 
ciates was a plant-eater, feeding on bacteria, which are 
a low form of plant life. In order to start ‘‘at 
seratch,’’ the Stanford scientists cleared their protozoa 
of the bacteria already in them, by a prolonged and 
difficult washing technique. Then the organisms thus 
sterilized were offered various kinds of bacteria to eat. 
It was discovered that they throve little or not at all 
on several different species taken separately, but when 
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two or three kinds of bacteria were made into a ‘‘ mixej 
ration’’ the protozoa grew fat and waxed very numeroys, 

It seems to be the living bacteria themselves that the 
protozoa want. In order to test a theory that they feg 
on some dissolved product of bacterial action, culture 
of the protozoa were tried with broth in which bacteria 
had been grown and then removed by filtering or other. 
wise. But in these the protozoa failed to multiply, as 
they failed also in other kinds of food substances offered 
to them in solution. 

The results of the three Stanford experimenters wil] 
be described in detail in the forthcoming issue of The 
Quarterly Review of Biology. 


POLAR COLD SEEN AS AN AGENT IN THE 
DISTRIBUTION OF ANIMALS 

Ick and the cold winds and snowstorms that blow 
from the face of glacial regions have been the great 
shepherds that arranged the world’s present distribution 
of animal life. 

This was the belief of the late Professor W. D. 
Matthew, of the University of California, as expressed 
in a contribution sent to the international scientific 
journal, Scientia, just before his death. 

Looking at a globe, or at a non-distorted map of the 
world, Professor Matthew saw that the continents tend 
to bunch together at the northern ‘‘end’’ of the earth, 
with their southern tips stuck down prongwise and far 
apart. During the warm climatic phases which are 
really the normal state of world weather in the geolog- 
ical time sense, animals can travel about very freely in 
this great northern land zone, and flourish near the 
North Pole. 

Then, when some hundreds of thousands of years of 
stiff winters come on, with perhaps an ice age to climax 
the matter, all but the very hardiest of them must move 
southward or perish. So long as the barrier of ice or 
of persistent cold weather stands against them, ‘‘ East 
is East, and West is West, and never the twain shall 
meet.’’ American animals evolve in America, Asiatic 
in Asia—and there is no intercontinental traffic. 

Professor Matthew held that this cycle of free inter- 
course, followed by blockades of cold, repeated itself 
several times in the earth’s long history. Each time it 
happened, it started a new series of southward migrs 
tion waves, and at the same time the disturbances ané 
hard times forced a speeding-up in the evolutionary 
process. So that the ice was not only a great shepherd 
but a great animal breeder as well. 


THE CORRECTION OF CROSSEYES 

A NEW method of correcting crosseyes or squint, si J 
entifically termed strabismus, has been devised by Dr. 
Ernest E. Maddox, of Bournemouth, England, who t 
cently reported his results to the Royal Society 
Medicine. The new method does not claim to replact 
the old ways of correcting strabismus by glass, 
prisms, or operation, but supplements them. 

Dr. Maddox suspected that many of the more incurable 
cases of squint are due to persistence of the infantil 
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common with the other acid washed grades, versity. He 
are wrapped in glassine to keep out dust Published by—THE MATHEMATICAL ASSOCIA- 
or fumes. The superior packing of WHAT- TION OF AMERICA. 
| a Filter Papers reflects the care used in | For sale to the Public by: ee 
their manufacture and 1s one more reason | THE OPEN COURT PUBLISHING COMPANY, : a 
why they are so universally used in In- Avene 
Edueational and Research Labora- | 
Standardize on WHATMAN and know extra. 


freedom from Filter Paper problems. 
THE MICROSCOPE 


Samples cheerfully furnished. | By SIMON H. GAGE, of Cornell University ‘y 
| Revised, Dark-field Edition (1927) now Available. i 


| The Old and the New in Microscopy, with a special chapter 
N York. N. Y on Dark-field Methods and their Application. 


COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


SOUTHERN BIOLOGICAL SUPPLY CO., Inc. 
517 Decatur St. 
New Orleans, La. 


| Living and Preserved Biological Specimens of all Types Sy 
for the Laboratory Museum or Research, especially 

Southern or Louisiana Forms. 
Specialists in Amoeba Cultures, Giant Bullfrogs, | 
Alligators, etc. ae 


H. REEVE ANGEL & Co., Inc. 
7-11 Spruce St. 
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inability to coordinate the movements of the two eyes. 
He has developed an apparatus designed to discourage 
the tendency of each eye to do business on its own ac- 
count instead of in partnership. 

The principle which he employs is the use of the hand 
of the squinter to educate his squinting eye, imitating 
the natural process of infancy in which the hand and eye 
mutually perfect their training by trial and error. 

This new instrument, the cheiroscope, takes its name 
from two Greek words meaning ‘‘hand’’ and ‘‘look.’’ 
It is similar to the familiar stereoscope, but whereas the 
stereoscope is held in the hand and the eyes look straight 
forward at a picture placed in a carrier opposite the 
lenses, the cheiroscope is tipped so that the lenses are 
above a horizontal tray surface which replaces the pic- 
ture carrier and on which the child can play or draw. 
The child looks down on the tray and a vertical plane 
divides the field of vision. 

If a bead is placed on the tray beneath one eye, a 
ring on the other half of the tray seen by the other eye 
will appear surrounding the bead or may be so placed 
by the child. On the theory that left hand and left eye 


work together, as do right hand and right eye, the hand~ 


on the side of the poor eye is kept busy. 

The eye belonging to the hand is tempted to the spot 
with which the hand is oceupied and does its best to 
help it, even though it only wakes up to do so gradually, 
while at the same time the surgeon learns what the 
child’s brain is doing by watching the hand. 

It is all a game to the child. A fierce open-mouthed 
lion on one side ean be fed by red beads on the other. 
The picture of a pretty little girl on one side can have 
a bead necklace constructed round its neck by the child, 
one eye all the time seeing the little girl, the other the 
beads. 

There are modifications of this apparatus used for 
different degrees and types of squint. Dr. Maddox 


points out that there is no reason why the ‘‘hand and - 


eye’’ principle should not be turned to account with an 
ordinary stereoscope. Here a finger on the side of the 
amblyopie eye must point out details of the picture and 
the trick of ‘this procedure is to prevent the finger from 
traveling across the mid line to the picture in front of 
the good eye. Dr. Maddox promised that with perse- 
verance and concentration squint training will bring 


results. 
ITEMS 

WHEN caterpillar tractors were introduced recently on 
Santa Rosa and Don Martin, two islands off the coast of 
Peru, to take the place of hand guano mining, the bird 
population weleomed the machines in so whole-hearted a 
manner that they were operated only with the greatest 
difficulty. The birds, known as guanayes, marched in 
such numbers before, behind and alongside the machines 
that they could searcely be moved. The guanaye, or 
Peruvian cormorant, inhabits the islands in the Hum- 
boldt Current off the coast of Peru, which islands for a 
century provided the world with the fertilizer known as 
guano, In Ineaic times, the guanaye was rigidly pro- 
tected by law from molestation. Until recently no motor 
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vehicle or airplane was permitted on or near the islayj 
homes, lest the guanayes be frightened. 


THE elk and deer in Platt National Park, Oklahom, § 
refuse to stay in their paddocks, but, having got out, 
they also refuse to stay out, according to Superintendey; 
William E. Branch. Part of the park is used as a gan 
preserve by the Biological Survey, and deer, elk an 
buffalo are kept in fenced-in pastures. Recently all the 
white-tail deer leaped over their paddock fence an 
roamed the country for several days. They soon r. 
turned, however, of their own account. According t 
Mr. Branch this happens frequently, as the deer ea 
leave at will. They always come back the way they left, 
by jumping the pasture fence. The elk also get restleg 
oceasionally, and sometimes get out of the paddock, 
They, too, always come back. The buffalo seem quite 
contented and never attempt to leave their paddock, 
although it is fenced with ordinary cow pasture fencing 


INsEcTs that survive from one warm season to the 
next, sleeping through the winter like bears, prepare for 
the winter very much as bears do, by increasing the body 
store of fat. They further insure survival by getting J 
rid of as much water as possible, making their body § 
fluids difficult to freeze to the point of crystal formation, 
which would have fatal effects. Hibernating insects wil 
freeze to death if their environmental conditions are dis 
turbed, whether they are prepared for the cold or not. 
These are, in skeleton outline, the results of experiments 
by N. L. Sacharov, of the Agricultural Experiment Sta 
tion at Saratov, U. 8S. 8. R. They are set forth in: 
full technical paper in English in the American scientific 
journal Ecology. 


SrupiIes upon the compositions of the blood of dif 
ferent animals which have just been completed at Cor 
nell University show that the blood of the lower form 
such as fish and turtles contain nearly three times 
much phospherus as those of the higher mammals. [si 
have long been reputed to be high in phosphorus but tle 
various forms in the blood have not been studied pre 
viously. Most of the phosphorus of fish blood is co: 
centrated in the red cells... This high phosphorus vali 
for fish blood is interesting in the.light of the meat diet 
used for rearing trout in most hatcheries. Brook troll 
grow to maturity upon food that is very rich in phos 
phorus, such as beef liver. One might expect biooti 
rich in phosphorus among the carnivorous fish but 10 
among the omnivorous, sueh as carp. The bloods 0 
both pike and carp were arialyzed, however, and foun 
to be equally high. 


Four years afloat is the record of a bottle tossed ove" 
board by Captain G. Gellanders, of the British steam’ 
Burmese Prince, on December 8, 1926, and picked 
recently among the Bahamas. The paper in the bott! 
gave the latitude and longitude of its launching, whi) 
showed that it had drifted probably about 6,000 miles. 1) 
find was reported by the Hydrographic Office of the U.‘ 


Navy. 
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Medical School, Strong Memorial Hospital, 
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Tuition 


Charge for tuition will be $400 per annum, 
payable in equal installments at the beginning of 
each semester. 

For information address 
THE DEAN 
School of Medicine and Dentistry 
Crittenden Boulevard, Rochester, N. Y. 


Ward’s Natural Science 
Establishment, Inc. 
P. O. Box 24, Beechwood Station, 
Rochester, N. Y. 


To our friends: 
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are again able to fill orders promptly and effi- 
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Supply Eouse in the United States, and oper- 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SUNSHINE AND COD-LIVER OIL FOR THE 
PREVENTION OF CONVULSIONS 

INFANT deaths in America due to convulsions would 
be reduced by half if all babies were given the doses of 
cod-liver oil and sunshine required for proper growth, 
Dr. Martha M. Eliot, director of the child hygiene divi- 
sion of the the Children’s Bureau of the U. 8. Depart- 
ment of Labor, is convinced from her research in the 
community control of rickets. 

One kind of infantile convulsions, called tetany, is asso- 
ciated with severe cases of rickets, which is prevented 
by ultra-violet radiation of the sun and by cod-liver oil. 

Practically no cases of rickets occur in Porto Rico, 
where there is an abundance of sun and the houses have 
no windows to keep the ultra-violet rays from shining on 
the babies. In northern sections of the United States 
where the sun does not shine brightly and children are 
kept indoors most of the time, rickets is frequent and 
serious, particularly among children whose forebears 
came from the sunny climes. Negroes and dark-skinned 
children of southern European descent suffer most se- 
verely from lack of sunlight. 

An experiment conducted by Dr. Eliot, at New Haven, 
proved that entire communities in this northern region 
ean be almost entirely freed from rickets, however, if 
babies are given sun treatments and cod-liver oil. For 
centuries cod-liver oil has been recognized as a good 
medicine for children, but only recently has it been 
known that it contains vitamin D, the same vitamin that 
is formed in the skin by the action of the sun’s rays. 

A mixed section of New Haven, including some Negro 
and southern European families, was selected for the 
study because of the susceptibility of dark-skinned babies 
to rickets. Whenever a baby was born, a nurse from 
the clinic visited the home and explained the treatment. 
The mothers were shown how to make their infants swal- 
low the cod-liver oil, which should be taken daily after 
the child is five days old. When the babies were old 
enough for sun baths, the mothers were instructed how 
to give the child his dose of sunlight, out of doors if the 
weather were fine, or by an open window, during the 
winter. 

Monthly examinations of the babies subject to this 
treatment over a period of three years indicated that 
only 27 out of the 480 babies born in the community 
during that time developed moderate or severe cases of 
rickets and in all 27 cases the mothers had failed to 
follow the nurse’s instructions. X-ray pictures of the 
children’s bones revealed that a greater number at one 
time or another had the beginnings of rickets, but that 
these were quickly outgrown and apparently had no 
harmful effects. 


GERMS KILLED BY SOUND WAVES 
AUDIBLE sound waves, high-pitched and intense, have 
been used to kill bacteria by Professor O. B. Williams, 


of the University of Texas, bacteriologist, and Professor 
Newton Gaines, of Texas Christian University, physicist, 

Sound waves of much higher pitch, so high as to be 
wholly inaudible, have in the past been used with fatal 
effect on living things, the pioneer experiments in this 
field being performed at the private laboratory of Alfred 
L. Loomis, banker-scientist of Tuxedo Park, New York. 
But the Texas experiments were the first in which audible 
sound waves were shown to be effective. 

Professor Williams and Professor Gaines produced 
their sounds by means of a nickel tube, caused to vibrate 
at the rate of about 8,800 oscillations per second by 
means of powerful electromagnetic coils wound about 
its lower end. The oscillating current was supplied 
through two 250-watt radiotron tubes, such as are used 
in radio broadcasting stations, carrying a plate voltage 
of about 2,000. 

The upper end of the tube was set in an inverted 
bottle and surrounded with water. When the current 
was turned on, the vibration was so intense as to cause 
a little mound of water to rise a couple of inches above 
the surface. 

A flask, containing the bacteria to be ‘‘rayed,’’ was 
lowered into this turbulent water mound. The sound 
waves passed through the glass into the fluid containing 
the germs, causing a disturbance similar to that which 
was raised in the water. 

Bacterial cultures ‘‘rayed’’ for 10-, 20-, 30-, 40-, 50- 
and 60-minute periods were compared for numbers of 
survivors. It was found that a definite mathematical 
relation exists between the time of exposure and the 
number of survivors. At the end of one hour in the 
field of the waves there were less than half of the initial 
number of bacteria left alive in the flask. 

The waves have also been tried on red blood corpuscles 
and have been found to be destructive to them. This is 
in line with similar experiments performed at Tuxedo 
Park, where supersonic waves of ten to a hundred times 
the frequency were used. 


NARCOTIC DRUGS 

A CAMPAIGN to limit the use of narcotic drugs to legiti- 
mate medicinal needs has been launched by the organized 
medical profession of the country. The campaign has 
as its object the two-fold purpose of reducing the extent 
of drug addiction and of forestalling legislative restric: 
tion of the individual physician’s use of narcotic drugs. 

Beginning with the current issue, the American Med- 
ieal Association will issue in its Journal articles dealing 
with.various phases of the narcotic drug problem. The 
effect of such drugs on the body, methods of treating 
drug addiction, indispensable uses of narcotics in medi: 
cine and surgery, substitution of non-habit-forming drugs 
for ones with addiction properties, and progress of re 
search for a non-habit-forming substitute for morphine 
are the subjects of the series planned. 
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cA of organic evolution ; | Illustrated biographies of 114 eminent 
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| A re-weighing of the available evidence in | entomologists. 
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Ameri heir relati In- 
A startling new interpretation of the facts, and their relation to in 
dian life and custom. 
in which the author begs a truce between | / 
the long-warring factions of Heritage and | The long story of insect control, through 
Environment insecticides and biological means. 
: and An extended study of the history of 
which, if carried into the laboratory, will 
, keep scientists busy for many years. beach 
| An account of entomological institutions 
: HE book is rich with references to both and legislation in California. 
experimental and theoretical biology, An unusually complete and original set of 
and is marked in every page by the keen illustrations, including exquisite drawings 
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The editor of the Journal states that ‘‘It is the pur- 
pose of this series of articles to indicate to the medical 
profession the relatively few instances demanding the 
administration of opium or cocaine derivatives and the 
many substitutes therefor that may be available. 

‘*Something under 25 per cent. of narcotic addiction, 
it is estimated, results from the beginning of the habit 
through previous use of drugs in medical treatment. 
This is after all only an estimate, based largely on evi- 
dence derived from the addicts themselves, who are 
notoriously an unsafe source of evidence. 

‘*Nevertheless the physician must strive to limit his 
prescribing of narcotics absolutely to those situations in 
which the narcotic may be considered indispensable. 


_Thus he will avoid the possibility of unfavorable criti- 


cism.”’ 

In addition, the American Medical Association declares 
itself ready to aid in every possible way state medical 
licensing boards in their efforts to purge the medical 
profession of those who have any conscious part in the 
creation and maintenance of narcotic addiction. It 
states that ‘‘Their activities reflect unfavorably on a 
profession of high standing and it will*not tolerate them 


in its midst.’?’ 


THE DETECTION OF MUSTARD GAS 


YPERITE, or mustard gas, is now being combated by 
the German chemist who, perhaps more than any one 
else, made chemical warfare an effective part of modern 
battle. 

A touch of drama is added to the search of the In- 
ternational Red Cross for an effective means for de- 
tecting mustard gas in small atmospheric concentrations, 
by the presence on its jury of awards of Dr. Fritz Haber, 
of Berlin-Dahlem. A prize of 100,000 gold francs has 
been offered for the most efficient detector, and tests of 
about a seore of entries will be made in Paris soon. 

Associated with Dr. Haber will be a brilliant group of 
scientists representing nations formerly enemies of his 
own, as well as one neutral power. They are Sir Wil- 
liam Jackson Pope, professor at the University of Cam- 
bridge, England; Professor M. F. Swarts, of the Univer- 
sity of Ghent, Belgium; Professor M. G. Urbain, of the 
Sorbonne, Paris, and Professor H. Zangger, of the Uni- 
versity of Zurich, Switzerland. Dr. L. Demolis, technical 
counsellor of the International Red Cross Committee, will 
act as secretary of the jury. 

In the near future the International Red Cross Com- 
mittee hopes to organize two similar competitions, one 
for the best anti-gas mask and the other for large-seale 
shelters against poison gas. The organization of com- 
petitions of this kind is in line with the campaign for the 
protection of civilians against chemical warfare which 
the International Red Cross Committee is conducting and 
in connection with which it has brought about the for- 
mation in a number of countries of mixed commissions 
composed of chemists, doctors, technicians, representa- 
tives of the government and of the Red Cross, to work 
out methods of defense. 

Yperite has been termed the ‘‘most formidable 
weapon of aggression’’ because of its unusual character- 
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istics of permanence and insidiousness. Mere contact 
with the soil or contaminated objects as much as two 
or three days after the attack is sufficient for a goo 
ease of being gassed. An odor of mustard is all that, at 
first, tells the tale. It is only after four to six hours 
that the victim begins to feel the effects—temporary 
blindness, suffocation, burning and blistering from ihe 
gas that penetrates all ordinary clothing. This retarded 
action is due to the fact that yperite is projected not in 
a gaseous state but as droplets. 

To date yperite has eluded all attempts at mastery, 
The gas mask had, by 1918, been perfected to the point 
of protecting the wearer against all chemical warfare 
gases. Yperite, however, requires special protective 
clothing as well as a gas mask. Although many de- 
tectors were used during the war, none was completely 
successful in finding the whereabouts of the elusive 
mustard gas. The ideal detector is still being sought. 
It must be sensitive enough to signal even a feeble trace 
of the gas; and function rapidly enough to give time for 
self-protection. It must be easily handled and sufi- 
ciently inconspicuous for placement in- front of the lines 
if necessary. Finally, it should be able to detect all the 
various gases used in chemical warfare. 


ACIDITY OF SOILS 

THE higher the sourer seems to be the rule regarding 
soil reactions. Confirming by. researches in the richest 
forest region in eastern North America the observations 
of other investigators in various parts of the world, Dr. 
Stanley A. Cain, of Butler University, has collected a 
considerable series of data from the Great Smoky Moun- 
tains region in Tennessee and North Carolina, which is 
to be developed as the greatest of the U. 8. National 
Parks in the East. 7 

Starting with a moderate degree of acidity in the val- 
leys, Dr. Cain found that the soil became more and more 
sour as he climbed the mountains, reaching the summits 
and the highest acid concentrations at the same time. 
The soil reaction was correlated with different types of 
vegetation: beech and oak-chestnut forests in the low- 
lands, laurel ‘‘slicks’’ and other heath types, together 
with pine woods on the middle slopes, and at the higher 
elevations thick growths of spruce trees standing in 4 
deep carpet of sphagnum moss. The most acid soil was 
found beneath the ‘‘heath balds’’ that crown some of 
the mountains. 

Many factors conspire to make acid soil in the Great 
Smokies region. The underlying rocks are geologically 
very old, of types that weather into non-alkaline »0!! 
There is a great deal of rain and low evaporation rates, 
which tends to keep the ground wet all the time. The 
growth of dense vegetation is favored by a mild climate, 
yet the temperature is low enough so that fallen leaves 
and dead moss decay very slowly. All these factors 
tend to have a cumulative effect, producing a highly 
veloped, beautiful but botanically very peculiar type of 
vegetation. 


SPRING WEATHER 
SprinG will arrive early in the eastern United “tate 
Professor Charles F. Brooks, of Clark University, P'* 


at 
4 ~ 
a 
~ 
y 
= 


MarcH 20, 1931 


SCIENCE—ADVERTISEMENTS 13 


The 
LOGIC of SCIENCE 


By HAROLD R. SMART, Ph.D. 
Assistant Prof. of Philosophy, Cornell University 


The first book in English to deal systematically 
with the great problems which lie on the border- 
land between science and philosophy. 


“An exceptionally good piece of work. Noth- 
ing else in English that I know of covers the 
same ground from the same point of view.”’— 
JOSEPH A. LEIGHTON, Ohio State University. 


“Our present scientific age sorely needs this 

book. Indeed, no one interested in either sci- 

ence or philosophy can afford to ignore its 

message.”’—STEPHEN A. EMERY, University 

of North Carolina. 
$2.50 


This is an Appleton Book 


D. APPLETON AND COMPANY 
35 West 32nd Street New York City 


New (2nd) Edition Just Published 


PLANT ECOLOGY 


By W. B. Px.D. 
Professor of Botany in the University of Southern 
California, Los Angeles, California 


12mo, 338 pages with 120 engravings. Cloth, $3.00, net 


Shea comprehensive beginning course in Plant 

Ecology is now brought into line with the 
rapid growth of the science covering the interrela- 
tions of living things and their environments. The 
text has purposely been made brief but the selec- 
tion of material is such that the entire field is 
comprehensively covered, offering an elemeniary 
course that can be presented effectively in a half 
year with two lectures a week. An appendix cov- 
ering the laboratory and field work is a valuable 


feature. 


LEA & FEBIGER 


Washington Square, Philadelphia 


Just Published 


DREAMS AND 
PERSONALITY 


A Study of Our Dual Lives 
By FREDERICK PIERCE 


Author of ‘‘Our Unconscious Mind,’’ ete. 


A book of unusual scientific value and in- 
tense human interest, based upon twelve 
years of exhaustive research and an analysis 
of more than four thousand dreams. An 
authoritative scientific revelation of the 
difference between the waking and sleeping 
personalities. A book which will arouse 
much controversy, for it disproves Freud’s 
major contention as to the basis of dreams. 


$3.00 


This is an Appleton Book 


D. APPLETON AND COMPANY 
35 West 32nd Street New York City 
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dicts on the the basis of a recently discovered relation- 
ship between winter temperatures in Winnipeg, Canada, 
and spring temperatures in the eastern states. 

fred Groissmayr, a meteorologist of Passau, Germany, 
last year published in The Monthly Weather Review, the 
official publication of the U. S. Weather Bureau, data 
showing that March and April temperature in the east- 
ern United States is usually indicated by the January- 
February temperature at Winnipeg. 

Professor Brooks has compiled the daily maximum and 
minimum temperatures at Winnipeg from daily weather 
maps and finds that the temperature was 14.2 degrees 
Fahrenheit above normal in January and 19.0 degrees 


_ above normal in February, an average of 16.6 degrees 


above normal for these two months of 1931. In only one 
year in the period of record has Winnipeg had a warmer 
January and February combined. 

Fifty years of weather records show that by multiply- 
ing this excess over normal temperature at Winnipeg by 
the factor 0.227, the expected departure from normal 
temperatures in a group of eastern U. S. cities can be 
obtained. This computation carried out indicates that 
the March-April temperatures will be 3.8 degrees above 
normal. Dr. Brooks therefore expects a warm March 
and April and an early spring. 

Mr. Groissmayr, the German meteorologist, explains 
this correspondence between winter Winnipeg tempera- 
tures and spring eastern U. S. temperatures as being due 
to the lack of chilling of air passing over the Lake States 
during a mild winter. Reports indicate that this winter 
has been the most open season on the Great Lakes ever 
recorded. Winds passing eastward are therefore likely 
to be warm as there is no great area of ice to chill them. 


ITEMS 

Rapio reception has been noticeably impaired coinci- 
dentally with the appearance of plentiful spots on the 
sun, Dr. Harlan T. Stetson, director of the Perkins 
Observatory, Ohio Wesleyan University, has observed. 
Previous to the recent rise in sun-spots, radio reception 
was the strongest recorded in several years of research 
undertaken by Dr. Stetson and his colleagues. The 
recent rise in sun-spots reported by Mount Wilson Ob- 
servatory in California was anticipated by Dr. Stetson 
on the basis of the 15-month cycle in spots that he re- 
cently discovered. The increase arrived exactly’ on 
schedule. Dr. Stetson expects the sun-spots to decrease 
after about April 1 and then radio reception will become 
as good or better than it was before the present sun- 
spot outbreak. 


BERLIN visitors passing through the Natural History 
Museum in Berlin will have an opportunity to see a huge 
dinosaur skeleton from Africa, which has just been set 
up. It represents a beast similar to the American dino- 
saurian genus Diplodocus, though it is not quite so large. 
As the skeleton stands in the museum, it measures about 
41 feet in length and just under 10 feet to the highest 
part of its arched back. It is known as Dicraeosaurus. 
The skeleton was collected by a recent German expedition 
to the Tendagugu region in East Africa. 
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THE U. S. Geological Survey has been informed that 
the first commercial shaft ever sunk in the United States 
for potash has now reached a depth of a thousand feet, 
and potash minerals are ready to ship. The shaft has 
been sunk by a firm formed to develop the great potash 
fields in Texas, recently explored by the survey. After 
government investigators had put down about twenty 
test holes the company drilled an equal number, and then 
began sinking its shaft. This has now passed through 
several workable beds of potash minerals, the best of 
which consists of a salt known as silvite. 


WHEN optical lenses must be ground accurately to 
within five or six millionths of an inch, the temperature 
in the work-room should not be shifting from 70 to 85 
degrees, or down the scale to 65. Vibrations make a great 
deal of difference, too, and dust flying about can wreck 
havoe with one of those millionths. However, for ten 
years opticians at the U. S. Bureau of Standards have 
had to do their work in the industrial building, where 
dust, noises, vibrations and temperature changes have 
been frequent. Dr. C. A. Skinner, chief of the optics 
division, recently announced that early in 1931 the new 
underground optical laboratory will be ready for use. 
Dr. Skinner explains that the layman can perhaps un- 
derstand the importance of tiny, accurate measurements, 
when he realizes that a first-class telescope lens must 
concentrate every beam of light from a distant source, 
such as a star, within an area so small that even when 
magnified 500 times or more the eye can perceive nothing 
but a point. Moreover, the final figuring in grinding 
optical lenses has to be done by hand, for machinery 
is incapable of such fine work. 


Liver extract is a fairly good source of the anti-pel- 
lagric vitamin G, and consequently would be of value in 
large quantities in the treatment of pellagra, the U. S. 
Public Health Service has reported. This finding was the 
result of investigations on dogs who suffer from a dis- 
ease similar to pellagra in humans. The study was 
begun under the direction of Dr. Joseph Goldberger be- 
fore his death and was carried out by Dr. W. H. Sebrell, 
of the service. The liver extract used was developed by 
Dr. George R. Minot, of Harvard University, who with 
Dr. George H. Whipple, of the University of Rochester, 
recently was awarded a $10,000 prize for achievement in 
the solution of the problems of simple and pernicious 
anemia. 


Ir doesn’t seem to make much difference to an insect 
which way its heart beats. Its heart is a reversible 
organ, sending the blood backward as readily as it pro- 
pels it forward. Professor John H. Gerould, of Dart- 
mouth, has been watching the hearts of craneflies, those 
long-legged creatures we sometimes mistake for over-size 
mosquitoes. Describing his observations before the meet- 
ing of the American Society of Zoologists he said that 
on the average a cranefly heart would beat in the for- 
ward direction 63 times, then backward 36 times. 
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FOR PATIENTS 


WHO DIET 
WISELY 
OR 


UNWISELY 
T 


The restricted diet Senate means a restriction 
of vitamine-B: and vitamine-G (Bz) also. 


Whether dieting is done wisely, under professional 
direction, or unwisely, in response to the modern 
craze for the slim figure, a potent source of vita- 
mines-B: and Bz must be added to prevent partial 
deficiency. 


BREWERS’ YEAST-HARRIS 
This dry, powdered yeast is pasteurized and will 


not ferment in the stomach. It keeps indefinitely. 
The Brewers’ Yeast contains more vitamines-B: and 
Bs than the domestic yeast, used for bread-raising. 
This is the accepted standard of the U. S. Public 
Health Service for pellagra-preventive potency. The 
output is carefully assayed on white rat: fed on a 
deficiency diet, so that you can be sure your patient 
is receiving an abundance of vitamines-Bi and Bz 
when you specify Brewers’ Yeast-Harris (Powder). 


YEAST VITAMINE-HARRIS 
—(TABLETS)— 


When special diet is prescribed for rheumatism, 
gout, nephritis, diabetes, gastric disorders, or keto- 
genic treatment of epilepsy; when the patient insists 
on rapid reduction of weight; when religious belief 
leads to fasting: Under all these circumstances 
make sure an adequate quota of vitamines-Bi and 
Be are supplied by prescribing Yeast Vitamine- 
Harris, 2 TABLETS THREE TIMES DAILY. 


in this way, physiological nutrition and general re- 
sistance can be kept up to par under the handicap 
of a restricted or reducing diet. 


THE HARRIS LABORATORIES 


TUCKAHOE, NEW YORK 


| 
YEAST VITAMINE-HARRIS PRODUCTS 


are Standard Sources of Vitamines-B1 and Ba 


Samples on request 


TESTED 
STANDARDS 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


KNOWLEDGE OF PAST AND FUTURE IN 
QUANTUM MECHANICS 


(Copyright, 1931, by Scienee Service) 


PROFESSOR ALBERT EINSTEIN has concluded that past 
events of any sort can not be described with precise 
certainty. This extension of the principles of the new 
physics is contained in a letter to the editor of The Phys- 
ical Review, journal of the American Physical Society. 
Professor Einstein, jointly with Professor Richard C. 
Tolman and Dr. Boris Podolsky, of the California Insti- 
tute of Technology, wrote this communication just 
before he left Pasadena to return to Germany. The 
issue of The Physical Review containing the letter will 
be distributed in a few days. 

Not only does Professor Einstein conclude that there 
is an uncertainty in the description of what has hap- 
pened in the submicroscopic world with which the most 
recent theories of physics usually deal. He applies this 
disconcerting principle of uncertainty to such every-day 
happenings as the opening and closing of a shutter on a 
camera. We can not know exactly just when a shutter 
opens or closes. 

Professor Einstein and his two colleagues write: ‘‘It 
is cf special inferest to emphasize the remarkable con- 
clusion that the principles of quantum mechanics would 
actually impose limitations on the localization in time 
of a macroscopic phenomenon such as the opening and 
closing of a shutter.’’ 

The idea that it is impossible to predict the exact path 
of an object in the future was advanced some two years 
ago by a young German physicist, Professor W. Heisen- 
berg. This principle of uncertainty has had an influence 
on the philosophy as well as the practice of science com- 
parable with the idea of relativity introduced by Dr. 
Einstein. 

As the opening paragraph of the Einstein-Tolman- 
Podolsky letter states: ‘‘It is well known that the prin- 
ciples of quantum mechanics limit the possibilities of 
exact prediction as to the future path of a particle. 
It has sometimes been supposed, nevertheless, that the 
quantum mechanics would permit an exact description 
of the past path of a particle.’’ 

Professor Einstein laid one of the foundations of the 
quantum theory, building on the work of Professor Max 
Planck. The Einstein classic paper of 1905 applied the 
quantum theory of energy to light and electricity. The 
quantum idea that energy is not continuous but in pack- 
ets or gobs like matter has been one of the most fruitful 
conceptions of the new physics. 

Now Professor Einstein adds the latest building block 
to our conception of matter and energy by telling us 
that the past as well as the future is uncertain. 

Professor Einstein’s associates in his new pronounce- 
ment are on the staff of the California Institute of 
Technology at Pasadena, where he worked during his 
recent stay in America. Professor Tolman is one of 


the leading authorities on thermodynamics. His theory 
of a non-static universe replaced the Einstein theory of 
the universe. Dr. Podolsky is a young physicist, Russian. 
born but now an American citizen. He was a National 
Research fellow in physics for several years. 

The title of the letter to appear in The Physical Re- 
view is ‘‘Knowledge of Past and Future in Quantum 


Mechanics. ’’ 


VIBRATIONS OF THE NUCLEUS OF THE 
ATOM ~ 

VIBRATIONS in the innermost core of the atom have 
been proved to exist by firing high-speed alpha rays into 
aluminum atoms, scientists of the Physical Institute of 
the University of Halle report. 

According to Dr. H. Pose and Professor G. Hoffman 
the capture of a helium bullet by the excessively small 
heart or nucleus of an aluminum atom has been used 
in this work to probe the last great secret of the struc- 
ture of matter. For this collision of the alpha particle 
with the aluminum atom is the signal for the ejection 
from the aluminum nucleus of a still faster kind of rays, 
the proton rays. 

Those protons have been cross-questioned 
by Dr. Pose and made to tell the story of the aluminum 
nuclei they have so suddenly left. Actually they are 
the cores of hydrogen atoms in rapid motion. 

Four to five million volts would be required to give 
the hydrogen cores their high speeds by artificial means. 

The speeds of those protons and of the particular 
alpha ray projectiles which start them on their way 
give the new evidence of vibrations in the target atoms 
of the aluminum. At least Dr. Pose calls them vibra- 
tions. 

Nothing material vibrates, however. Only a mathe- 
matical function with an incomprehensible formula and 
the Greek name Psi. Physicists have been wary of 
making concrete pictures of the inside of the atom 
recently since the arrival of the new quantum theory. 

The Psi vibrations are found in tune with oscillations 
which accompany certain of the alpha rays on their 
journey, called the De Broglie waves, another of the 
conceptions of the new physics. A proton is ejected 
when these two kinds of oscillations get into step, just 
as an organist by playing the right note may wreck a 
building. 

Distances traveled by the hydrogen particles before com- 
ing to rest in the air are used to measure their starting 
speeds. Dr. Pose found that three groups of hydrogens 
of differing speeds were sent out by the aluminum atoms. 

The two faster groups which pass through 20 and 24 
inches of air before stopping appear only when special 
speeds of alpha-helium rays are present in the projectile 
atoms. The speed of the alpha rays determines the 
frequency of the accompanying De Broglie waves. 

Dr. R. W. Gurney, working at the Institute of Phys- 
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ical and Chemical Research, Tokio, Japan, had previously 
suggested that resonance phenomena might be found in 
the nucleus similar to that observed in the outer layers 
of the atom. Dr. Pose believes that his own experiments 
show this. Slower projectiles with a voltage equivalent 
of 10 to 20 volts, for instance, cause the emission of 
colored light from the target atom when their speeds 
reach a very definite value. 

Recent experiments of Drs. J. C. Chadwick, J. E. R. 
Constable and E. C. Pollard, at the University of Cam- 
bridge, England, however, show that ‘‘alpha particles 
which are not in resonance with the nucleus are never- 
theless able to cause a detectable amount of disin- 
tegration.’’ 

The alpha rays used by the German investigators are 
helium atom kernels given out by polonium, radioactive 
substance similar to radium. 


REPEAL OF THE TENNESSEE ANTI- 
EVOLUTION LAW 
(Copyright, 1931, by Science Service) 

JUDGE JOHN R. NEAL, chief defense counsel, Dayton 
anti-evolution trial, writes to Science Service: 

‘The bill to repeal the Tennessee anti-evolution law 
is a wholly spontaneous movement, originating in the 
legislature itself. It therefore gives great promise of 
success. 

‘*Courage on the part of the State University and 
high-school authorities in supporting this repeal would 
secure its passage. 

‘*While the Scopes case put an end to the movement 
for passage of bills similar to the Tennessee anti-evolu- 
tion law in other states, its effect in Tennessee was not 
such as had been hoped for by the group of Tennesseeans 
responsible for originating the famous case. The Su- 
preme Court of Tennessee, while indulging in some dicta 
upholding the law, based these dicta only on technicalities 
not relating to the constitutionality of the act, and thus 
not only prevented an authoritative state decision, but 
prevented an appeal to the Supreme Court of the United 
States. 

‘*Emotional misunderstandings aroused in Tennessee 
by the Scopes case have largely passed away, and the 
people of the state now see the anti-evolution legislation 
in its true light. They perceive that the sole question it 
presents is as to whether we are to have freedom of 
thought and freedom of teaching in Tennessee. 

‘*With their minds unconfused as to the real issue, 
the Tennessee Legislature will undoubtedly bring Ten- 
nessee back into the ranks of civilized communities that 
desire for its youth the privilege of making their de- 
cisions for themselves. ’’ 

With Judge John R. Neal, outstanding figure in 
Tennessee law and liberal politics, expressing his confi- 
dence that the Tennessee state legislature will repeal the 
law that five and a half years ago made the state a storm 
center of controversy and ridicule, the rest of the prin- 


_- cipal figures in the dramatic Dayton trial are remote 


from the new scene of action. They are not indifferent 
to the outcome of the effort to obtain a repeal of the 
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anti-evolution law, but they apparently feel that the 
legislators will do away with the law without the inter. 
vention of persons from outside the state. 

The one man who might return to defend the bil] 
against repeal, William Jennings Bryan, is dead. He 
was the first to pass of all those involved in the Dayton 
trial, and he died before the dust of the battle was fairly 
settled in the town where he had joined issue for a literal 
interpretation of the Bible against the upholders of 
science, whom he took to be its enemies. 

Bryan’s most dramatic opponent, Clarence Darrow, 
has retired from the practice of law and tries no more 
eases. He is heard from principally when he splinters a 
lance in debate over a philosophical or theological ques- 
tion. His associates, Arthur Garfield Hays and Dudley 
Field Malone, are still in practice in New York, and still 
make an exciting avocation of championing the cause of 
the economic and social under-dog. George Rappleyea, 
the engineer of Dayton whose suggestion over a glass of 
soda in a drugstore started the whole affair, is now in 
business in New Orleans. 

John Scopes, the blond-haired, quiet young teacher 
who consented to be indicted and tried to make a test 
ease of the statute and to his amazement found himself 
the center of a world-wide disturbance, continues his 
quiet way along the path of science. The trial crystal- 
lized a half-formed resolve he had to become a geologist. 
The autumn after it was over he entered the graduate 
school of the University of Chicago, and carried on his 
studies there for two years. Then he accepted a posi- 
tion as field geologist for an oil company, and spent 
three years in Venezuela. Not long ago he came back 
to America and now he is back at the University of 
Chicago, finishing his work toward the Ph.D. degree. 


FORESTS OF PORTO RICO 


Porto Rico needs, among other things which will re- 
lieve her present economic distress, an entirely new set 
of forests. The island is a classical ‘‘ horrible example’’ 
among foresters of the evil effects of a too eager strip- 
ping to make room for plantations, followed by a close 
gleaning for firewood and small lumber by an impover- 
ished population. 

In the early days, Porto Rico was like all the other 
larger West Indian islands in having a splendid mantle 
of forests. The accounts of several of the first ex- 
plorers who followed in the wake of Columbus tell of 
dense stands of timber on the rainier slope ‘of the island. 
Even in the eighteenth century there were still extensive 
forests there. 

But the desire of planters and lumbermen to exploit 
the wealth of Porto Rico as rapidly as possible has 
resulted in the clearing away of practically every scrap 
of the original timber and the prevention of any worth- 
while new growth. The island is now almost as denuded 
as the more densely settled parts of China, and is suf- 
fering like that old land from soil erosion and in- 
poverishment. 

If Porto Rico’s forests are to come back, it will be 
necessary to spend effort and money on them. There is 
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North’s THE COMMUNITY and SOCIAL WELFARE 


A Study in Community Organization 
By Cuare Norta, Professor of Sociology, Ohio State University. McGraw- 


Hill Publications in Sociology. 359 pages, 6x 9. $3.50 
A book discussing the welfare problems of the modern city, the specialized agencies that have ie 
been developed to deal with these problems, and the building of adequate and effective welfare pro- : Re | 


grams. 


Farnham’s DETERMINATION of the OPAQUE MINERALS 


By C. Mason Farnuam. 236 pages, 6x 9. $3.50 
This book presents all of the information needed for identifying opaque minerals in polished sec- 


tions by means of the reflecting microscope. 


Woodman’s FOOD ANALYSIS—New Third Edition at 
Typical Methods and Interpretation of Results i 

By A. G. Woopman, Associate Professor of Chemistry of Foods, Massachusetts i 

Institute of Technology. International Chemical Series. Third edition. 557 2 


pages, 514 x 8, 110 illustrations. $3.50 
This book offers a detailed discussion of the processes involved in food analysis and covers in a compre- 


hensive fashion their suitabilities and limitations. 


Leighou’s CHEMISTRY of ENGINEERING MATERIALS 


—New Third Edition 

By Rosert B. LeicHou, Professor of Chemistry, Carnegie Institute of Techno!- r 

ogy. International Chemical Series. Third edition. 684 pages, 544x8, 101 ‘. 

_ illustrations. $4.50 
The object of this book is to give engineers, particularly in the machine and building industries, 
the practical, up-to-date information on the chemistry of materials which they need for the proper 


selection and use of materials. 


Reuter and Runner’s THE FAMILY 
Source Materials for the Study of Family and Personality 


By Epwarp Byron Reuter, Professor of Sociology, University of Iowa, and 
Jessie Ripaway Runner. McGraw-Hill Publications in Sociology. 615 pages, 
6x9. $4.00 
This book presents more than one hundred selections from the writings of leading investigators 
and specialists, covering a large percentage of the significant work that has been done in this field. 


Send for copies of these on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building ae 
370 Seventh Avenue New York a 
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a great deal of low-grade bush land on the island, espe- 
cially on the drier slopes away from the rain-bearing 
winds; but this will never develop into forests of eco- 
nomic value if left to itself. Much of it can never be 
turned into good forest land in any case, for the soil is 
too poor; but even where the soil is good and rainfall 
sufficient, human assistance is necessary to pull the for- 
est succession out of the vicious cycle of brush into 
which it has been plunged by greedy and improvident 
over-cutting. 


PARALYSIS CAUSED BY THE FEVER TICK 

THE deadly western fever tick which causes tularemia, 
Rocky Mountain spotted fever and Colorado tick fever, 
has been found to cause a strange type of paralysis in 
humans, dogs, sheep, foxes and to some extent in cattle. 
Investigations of this curious malady are now being 
made by the U. S. Public Health Service. 

The disease, Dr. R. R. Spencer, of the service, states, is 
apparently due to the fact that when one of these 
venomous ticks feeds upon a person it simultaneously 


_ injects a paralyzing poison. This form of paralysis is 


unusual in that the effects cease almost immediately 
after the tick is removed from the body upon which 
it is feeding. The paralysis generally starts in the lower 
limbs and keeps climbing upward until the heart or the 
respiratory system becomes paralyzed. 

The disease, as far as is known, is caused only by the 


‘female tick, because the male tick is not a constant 


feeder. The female tick clings to its host and gorges 
itself with the blood of its victim. At the time it feeds 
it injects into its victim this deadly venom. After a 
day or so the legs of the victim become numb and the 
paralysis continues until the heart or respiratory system 
becomes affected, and death results. The paralysis may 
be stopped at any moment by merely brushing the tick 
off the body. 

The disease is not known east of the Mississippi River 
and even in the West human cases are rare. However, 
this venomous and versatile tick exacts/a heavy economic 


toll each year by its destruction of sheep and other 


animals. 
Because of the fact that the symptoms cease as soon 


as the tick is removed, various theories have arisen re-* 


garding the manner in which the tick poisons its host, 
according to Dr. Spencer. Some scientists are of the 
opinion that the venom is stored in the salivary glands 
of the insect and is slowly injected while it feeds. Others 
believe that it may be a virus with which the tick is 
infected, which at the time of feeding it imparts to its 
host. The problem is complicated because the tick may 
have to remain on a person for a few days before the 
person becomes paralyzed. 

This strange paralysis, as well as all the other tick 
diseases, is to be investigated in the new laboratory 
which the U. 8. Public Health Service is to erect in the 
West. 


ITEMS 


Icz from the North, and what brings it down into 
the navigated waters of the North Atlantic, will be the 
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subject of a scientific research program lasting through. 
out the coming summer, under the auspices of the U. §, 
Coast Guard. Dr. Olav Mosby, of Norway, has been 
sent out on the Coast Guard vessel General Greene, to 
work among the floes as they drift down the currents off 
the northeast coast of Newfoundland. The expedition 
will be based at St. Johns, Newfoundland. The General 
Greene will stay at sea for periods of ten days to two 
weeks, and will then put back to base for fuel and sup- 
plies. Besides the General Greene, which will take care 
of the strictly research side of the ice problem, the 
Coast Guard cutters Ponchartrain and Mohave will carry 
on the usual work of patrolling the steamer lanes in the 
iceberg regions, breaking up the bergs where practicable 
and keeping steamers warned of their presence by radio. 


CARVED lines, sketchily outlining a pony’s head on a © 
scrap of slate, are the first specimen of cave-man art of 
the period known as Aurignacian ever discovered in 
Germany. The find was made in a cavern known as 
Balver Cave, in Westphalia, and is reported in the scien- 
tific journal Forschungen und Fortschritte by Dr. Julius 
Andree, of the University of Miinster. Aurignacian 
man represented a stage of the Cré-Magnon develop- 
ment, which reached its highest point in France and 
northern Spain. It is hoped that other discoveries may 
be made in western Germany that will throw further 
light on the human occupation of Europe during the 
glacial epoch. The caves of Westphalia have lately 
yielded a wealth of stone and bone implements and 
weapons of culture-types ranging from the early Mous- 
terian, which was the development of Neanderthal man, 
to late Magdalenian, very near to the end of the Crd- 
Magnard domination. Associated with these artifacts 
are the bones and teeth of animals used for food by 
the Stone Age peoples. They include cave bear, Arctic 
fox, wolf, moose and deer. 


Reports from nine seismological stations to Science 
Service indicate that the ocean bottom off the coast of 
Chili, in the neighborhood of Santiago, was shaken by an 
earthquake early on the morning of March 18. The 
exact location of the epicenter was in longitude 72 de- 
grees west, latitude 34 degrees south. Determinations 
made by the U. S. Coast and Geodetic Survey showed 
that the shock occurred at 3:02:03 A. M., eastern stand- 
ard time, and that the tremors continued for three hours. 


AMERICAN complaints of unwelcome animal gifts from 
Europe, such as the English sparrow and the starling, 
are returned with interest in the central countries, where 
the introduced American muskrat has become a pest of 
the first order. Valuable in his native land as a source 
of fur, the muskrat is a nuisance in Bohemia and parts 
of Germany, because of his inordinate multiplication and 
his activities in burrowing into river and canal banks. 
A war of extermination, official and unofficial, is waged 
against him. In Bavaria active efforts have retarded 
the advance of the muskrat. In one year 17,163 were 
reported as killed there. In Thuringia 3,493 were taken, 
and notably in the river systems of the Saale and Main 
a decrease has been noted. 
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B&L 3000 Microtome 


carefully 


constructed 
fine watch 


EVERY DETAIL, each adjustment of the 3000 Microtome is precise . . . is prop- 
erly designed to perform its function perfectly. This instrument is sturdy, too, 
to insure you long service. The working parts are completely enclosed. 


This Microtome is excellent for rapid serial sectioning, cutting sections with ac- 
curacy down to one micron in thickness. The feeding mechanism operates auto- 
matically. The heavy knife holder holds the knife rigidly in place. A scale 
provides for recording the proper cutting angle, once it is determined. The 25mm 
object disc is actuated by a balance wheel, grooved for a belt where a motor is to 
be used. 
Write for catalog D-21 for complete description of this 
and other B & L Microtomes. 


BAUSCH & LOMB OPTICAL CO. 
642 St. Paul Street « » Rochester, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


_PAPERS AT THE INDIANAPOLIS MEETING 


OF THE AMERICAN CHEMICAL SOCIETY 

_ Atoms whose weight-bearing cores contain even num- 
bers of both electrons and protons are twenty times 
more frequent than all others, Professor William D. 
Harkins, of the University of Chicago, reported to the 
American Chemical Society, meeting at Indianapolis this 
week. Of all the chemical elements found on the earth, 
said Professor Harkins, 95 per cent. belong to a class 
in which each building stone of the atomic core has a 
mate. The electrons of a pair in the central heart of 
the atom are not absolutely identical, however. One is 
spinning in the opposite sense to the other. Thus the 
nucleus as a whole is free from spin. These facts throw 
important light on the stability of atoms and therefore 
on the reason why some chemical elements, like radium, 
are continuously disintegrating into simpler atoms. 


Not enough atom-forming collisions occur in the depths 
of space to account for the intensity of penetrating 
cosmic radiation observed here on the earth, according 
to Dr. L. 8S. Kassel, of the U. S. Bureau of Mines at 
Pittsburgh. The theory of Dr. R. A. Millikan and Dr. 
G. H. Cameron, of the California Institute of Technol- 
ogy, that atom-building is the cause of the ultra- 
X-radiation that streams down into the earth’s atmos- 
phere from above, would require that in the formation 
of an iron atom, for instance, 28 electrons and 56 protons 
cr hydrogen atom cores would need to meet at the right 
time. Dr. Kassel asserted that collisions occur ten mil- 
lion billion times too seldom for this. His calculation, 


- however, is based only on the building of iron atoms, one 


of the many kinds of atoms which may, during their 
formation, give rise to penetrating rays. 


COAGULATION or clotting of the liquid protein sub- 
stances of brain and sensory nerves is the cause of the 
action of common anesthetic drugs. A challenge to the 
chemist is contained in this statement by Professor W. 
D. Bancroft, of Cornell University, to the American 
Chemical Society. Practically nothing is known about 
the nature or the properties of these animal proteins. 
Different proteins occur in different parts of the nervous 
system for suitable drugs can cause jellying of one 
region while leaving others untouched. Veronal causes 
reversible coagulation of the brain proteins without af- 
fecting the sensory nerves. Histamine coagulates the 
proteins of the sensory nerves. Curare causes partial 
clotting of the motor nerves, while potassium salts affect 
the proteins of muscle. Professor Bancroft’s report was 
presented jointly by himself and Drs. J. H. Richter and 
J. E. Rutzler, also of Cornell University. 


EXPERIMENTS designed to test whether canned foods 
can be used as the sole source of vitamins A, B and C, 
have shown that laboratory rats and guinea-pigs fare 
excellently on a diet consisting solely of canned goods. 
The experiments were made by Dr. E. F. Kohman, of 


the National Canners Association; Professor W. H. 
Eddy, of Teachers College, Columbia University, and 
Celia Z. Gurin. A balanced diet of four or five canned 
foods was fed for five days to the animals, who were 
allowed to use their own discretion in eating them. 
After the end of each period of five days a change was 
made to a new dietary combination. Three generations 
of rats and guinea-pigs have thus dined on 74 combina- 
tions of 49 canned articles, and are now in better health 
than other animals fed on the usual laboratory stock 
fresh diets. Previous trials of this kind have tested the 
deficiency of a particular vitamin in a special foodstuff, 
and have not sought deficiencies which made themselves 
felt in later generations. Extremely varied and bal- 
anced diets of the kind used in these experiments have 
failed to give evidence for the belief that canned foods 
ean not supply all dietary wants. 


PHoToGRAPHS of individual explosions in a gasoline 
engine were shown by Dr. Lloyd L. Withrow and T. A. 
Boyd, of the General Motors Research Laboratories. 
Much interest was caused by their report that ‘‘ the prod- 
ucts of combustion continue to emit light for some 
time’’ after the main burning process is over. Before 
this happens a narrow sheet of flame travels steadily 
through the charge and most of the burning takes place 
in this zone. The brightness of the afterglow increases 
with increasing pressure of the gases during the ex- 
plosion. The method has been used to identify and 
study ‘‘knock’’ in auto engines. 


IMPROVEMENT of a chemical test which will make de- 
tection of drunkenness by breath analysis more accurate 
was reported by Dr. Rolla N. Harger, of the Indiana 
University School of Medicine. Previous attempts to 
estimate the concentration of alcohol in the body by 
analyzing the breath have given quite erratic results. 
This is probably because the breath analyzed was not 
always air from the alveoli or air-cells in which exchange 
of oxygen and carbon dioxide between the blood and the 
lungs takes place. By the new method, the alcohol and 
carbon dioxide contents of the breath are determined 
simultaneously. Since the carbon dioxide content of 
alveolar air is constant, this gives a means of estimating 
the alveolar alcohol in any sample of breath. This 
method was used on a number of intoxicated subjects 
and the alcohol figures so obtained agreed well with the 
concentration of the alcohol in the blood determined 
directly. 

Periops of rest or temporary abandonment of effort 
are quite essential to the successful research worker, ac- 
cording to Washington Platt, of the Borden Company, 
Syracuse, New York, and R. A. Baker, of the College of 
the City of New York. Several hundred research work- 
ers and directors of research had answered questions 4s 
to conditions which are favorable or unfavorable to efi- 
cient research. The majority agreed that ‘‘ problems 
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WCGraw-Hill Books 


Latest 


Fajans’ RADIOELEMENTS and ISOTOPES: CHEMICAL 
FORCES and OPTICAL PROPERTIES of SUB- 


STANCES 
By Kasmmir Fasans, University of Munich. George Fisher Baker Non-Resident 
Lectureships in Chemistry at Cornell Unwersity Series. 125 pages, 6x9, 34 
illustrations. $2.50 
This book presents an explanation of the development of the problem of the origin of Actinium, a 


discussion in some detail of the phenomena of atomic linkages, and the adsorption of ions and a 
consideration of several applications of the latter phenomena. 


North’s THE COMMUNITY and SOCIAL WELFARE 
A Study in Community Organization 
By Crecm Cuare Nort, Professor of Sociology, Ohio State University. McGraw- 


Hil Publications in Sociology. 359 pages, 6x 9. $3.50 


A book discussing the welfare problems of the modern city, the specialized agencies that have 
been developed to deal with these problems, and the building of adequate and effective welfare pro- 


grams. 


Farnham’s DETERMINATION of the OPAQUE MINERALS 


By C. Mason Farnoam. 236 pages, 6x 9. $3.50 


This book presents all of the information needed for identifying opaque minerals in polished sec- 
tions by means of the reflecting microscope. 


Woodman’s FOOD ANALYSIS—New Third Edition 
Typical Methods and Interpretation of Results 
By A. G. Woopman, Associate Professor of Chemistry of Foods, Massachusetts 
Institute of Technology. International Chemical Series. Third edition. 557 
pages, 514 x 8, 110 illustrations. $3.50 


This book offers a detailed discussion of the processes involved in food analysis and covers in a compre- 
hensive fashion their suitabilities and limitations. 


Leighou’s CHEMISTRY of ENGINEERING MATERIALS 


—New Third Edition 


By Rosert B. LeieHou, Professor of Chemistry, Carnegie Institute of Technol- 

ogy. International Chemical Series. Third edition. 684 pages, 544x8, 101 

illustrations. $4.50 
The object of this book is to give engineers, particularly in the machine and building industries, 
the practical, up-to-date information on the chemistry of materials which they need for the proper 
selection and use of materials. 


Send for copies of these on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 
370 Seventh Avenue New York 
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may be solved when the mind is on the fringe of con- 
sciousness.’’ The mind must be provided with facts, 
but periods of temporary abandonment of creative ef- 
fort are also quite necessary. 


PAPERS AT THE BALTIMORE MEETING OF 
THE AMERICAN COLLEGE OF 
PHYSICIANS 

A NEw test for heart efficiency was reported by Dr. 
Allen Eustis, of New Orleans, to the American College 
of Physicians in session at Baltimore, on March 24. The 
test is a valuable aid in the diagnosis and study of the 
type of heart disease known as myocardial insufficiency. 
The test may also be used with caution in cases of 
marked enlargement of the heart, angina pectoris and 
certain cases of high blood-pressure. By means of this 
test the physician will have a new gauge of how well the 
diseased heart can function. The test depends on the 
rise in the systolic blood-pressure following an increase 
in pressure within the chest caused by forcible expiration 
of the full breath under a definite amount of pressure. 
Dr. Eustis reported that clinical evidence corroborated 
the results of the test. 


How chemicals known as nitrates act to relieve the ago- 
nizing pain of the angina pectoris was discussed by Dr. 
Alex M. Burgess, of Providence, Rhode Island. From a 
large series of studies of normal and diseased hearts Dr. 
Burgess eoncluded that the action of the nitrates in in- 
creasing circulation in the coronary arteries is what 
relieves the excruciating pain. The cause of the pain in 
ambulatory angina, the type in which the patient is up 
and about, is probably an insufficient blood supply due 
to disease of coronary arteries. Pain of the heart oc- 
curs when the degeneration of old age develops usually 
between the ages of 50 and 60 years, Dr. Alexander 
Lambert, of New York City, said. It comes when the 
degenerated heart muscles are inadequate to respond to 
the circulatory demand for increased heart output per 
beat. Use of oxygen in heart disease by a specially 
devised oxygen chamber or tent which keeps the tem- 
perature and the humidity at a comfortable level was 
described by the designer of the apparatus, Dr. Alvin 
L. Barach, of New York City. 


EVIDENCE that there may be epidemics of hyper- 
thyroidism, commonly known as goiter, was presented by 
Dr. William Carpenter MacCarty, of the Mayo Clinic. 
Dr. MacCarty’s report was based on a study of over 
thirty thousand goiters, made during the past twenty 
years by his staff at the Mayo Clinic. Beginning about 
1921, an increase of enlarged thyroid glands was noted. 
It is this increase which suggests the possibility of epi- 
demics of hyperthyroidism. A classification of goiters 
which would enable practicing physicians to determine 
the form of the enlarged gland by examination of the 
neck was given by Dr. MacCarty. Two thirds of all the 
goiters examined during the twenty-year study fell in 
one class. 


THyYROoIW extract need not be given in treating most 
cases of obesity or overweight, Dr. Frank A. Evans, of 
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Pittsburgh, said at a symposium on the glands of jp. 
ternal secretion. Instead, Dr. Evans recommended a diet 
of between 400 and 600 calories on which the too-fat 
patients lose weight rapidly. They may be kept on 
these diets for months, if necessary, with nothing but 
improvement in their bodily condition. These patients 
feel better and have increased resistance to fatigue and 
they are contented with the diet. Thyroid extract 
should not be given because, among other reasons, it may 
disturb this feeling of contentment and well-being, and 
thus discourage the patient with the dietary régime on 
which he was improving. 


AN extract of pituitary gland is.often a powerful 
remedy for relieving the distressing thirst of diabetes 
insipidus, Dr. Thomas B. Futcher, of Baltimore, said, 
This extract may be given by hypodermic or as a nasal 
spray. Diabetes insipidus is not to be confused with 
diabetes mellitus, the disease in which the body is unable 
to store and burn up sugars. In diabetes insipidus there 
is no excess of sugar in the urine, but great thirst, a 
voracious appetite, weakness and emaciation are symp- 
toms of the disease. Injury to a newly-discovered 
meshwork of nerve fibers lying partly in the pituitary 
gland and partly in the neighboring part of the brain is 
probably the cause of diabetes insipidus, according to 
present theories, Dr. Futcher explained. 


THE vital hormone of the cortex of the adrenal glands, 
which has saved the lives of patients suffering from 
hitherto fatal Addison’s disease, was described by Dr. 
Frank A. Hartman, of Buffalo, one of the investigators 
who prepared the extract containing the hormone. 


Liquor was absolved from blame as being the chief 
cause of cirrhosis of the liver by Dr. A. M. Snell, of the 
Mayo Clinic, Rochester, Minnesota. Dr. Snell said that, 
contrary to generally accepted opinion, alcoholism caused 
cirrhosis in only half the cases of the disease. Further- 
more, cirrhosis appears in only five per cent. or one 
twentieth of all alcoholic individuals. The outlook for 
the patient suffering from this highly fatal disease is 
better now than it was ten years ago, but it is still 
serious, particularly for advanced cases. Physicians 
are trying now to recognize the disease in the earlier 
stages when it may still be cured. Some of the early 
symptoms may be indigestion, weakness, vague abdomi- 
nal pains and occasionally painless jaundice. Dr. Snell 
reported good results are obtained in some cases by 
newly devised operations for controlling bleeding from 
enlarged veins in the gullet that are invariably present 
in cirrhosis. 

CARBOHYDRATES, the sugars and starches of the diet, 
are of outstanding value in the diet of animals suffer- 
ing from extensive liver disease, Dr. J. L. Bollman, also 
of the Mayo Clinic, reported. He found that a diet 
rich in sugar and starch will protect the liver from dam- 
age by poisons and will aid in its recovery after such 
injury. The liver plays an active part in the coagula- 
tion of the blood. This is shown by the fact that hemor- 
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Revised Edition just published! 


STEWART’S 
PHYSICS FOR COLLEGES 


This well-known physics book by Professor O. J. Stewart, Chairman of the Physics 
Department at the University of Missouri, has just been revised. It has been 
brought completely up-to-date, with the recent developments of the so-called “mod- 
ern” physics introduced at those points in the text that contribute most effectively 
to the student’s understanding of the subject. There is full development of many 
of the new applications of physics such as the new refrigeration processes, the pho- 
toelectric cell, recent developments in radio and sound reproduction, and other 
advances in the field of applied physics. All the problems are new, and have been 

increased in number and in range of difficulty for wider choice in assignment. 


For further details write to 


GINN and COMPANY 


Chicago Atlanta Dallas Columbus San Francisco 


Boston New York 


The New York An Introduction to 
Homeopathic Medical MALARIOLOGY 


College and 
° ‘“‘This volume fills a real need, because 
F lower H ospital heretofore the information has been widely 


scattered or contained in part in various 
books relating to malaria in localized areas. 


Offers opportunity for highest grade z to 
medical training to one hundred As a whole it is admirably planned and 
i tia ti contains a wealth of accurate factual data 
men and women selected competi- that will be of great aid not only to the 
tively. beginner but also to the specialist in 
malaria control. A particularly helpful 
; in addition bes thorough ae feature is that the text is fully documented 
in the Preclinical Sciences and the with bibliographic references.’’—Journal — 
usual courses in Medicine and Sur- of the American Medical Association. 
gery, special emphasis is given to ‘‘Dr. Boyd’s work deserves the widest ac- 
Homeotherapy. ceptance.’’—American Journal of Public 


Seventy-first annual announce- Health. 


ment mailed to those interested. $5.00 a copy postpaid 


Street Harvard University Press 
51 Randall Hall, 


New York City Cambridge, Mass. 
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rhage does not occur when the liver condition improves, 
although the veins may remain distended. 


ITEMS 

IcEBERGS will invade the North Atlantic to the num- 
ber of about 310 during the coming season, is the forecast 
of Lieutenant Commander Edward H. Smith, of the U.S. 
Coast Guard. Commander Smith has for several years 
made a special study of ice conditions, and has worked 
out a method of forecasting which he believes will be of 
great value to the International Ice Patrol in its work 
of protecting transatlantic traffic during the iceberg 
season. The number of bergs anticipated for 1931 is 
not exceptional. The maximum recorded during the 


modern period of intensive study and reporting of ice- 


bergs was for the year 1929, when 1,300 came down out 
of the North. The lowest figure was for 1924, when 
only eleven were reported. 


THE newly discovered faint speck of light in the 
heavens has been sighted through the 26-inch telescope 
of the U. S. Naval Observatory and pronounced an 
asteroid or minor planet. Mr. H. E, Burton, astronomer, 
determined the position of the rapidly moving object 
and Messrs. William M. Brown and John E. Willis, of 
the U. 8. Naval Observatory staff, completed a prelimi- 
nary computation of the object’s orbit or path in the 
heavens. Two German astronomers, Schwassmann and 
Wachmann, of Bergedorf Observatory, near Hamburg, 
who have won fame for many such discoveries, made the 
announcement of the discovery of the asteroid. 


Tue ‘‘electric sign of the sky,’’ a star flashing out 
brightly every 100 minutes, has been discovered by H. 
van Gent, of the Leyden Observatory. The discovery 
was made while Mr. van Gent was performing research 
at the Union Observatory, in Johannesburg, South 
Africa. Many variable stars, which regularly change 
in brightness, are known and studied by astronomers, 
but this one, which is in the southern constellation of 
Puppis, part of Argo, the ship, changes more rapidly 
than any other known variable. Usually the period is 
a matter of days. 


Stupy of flax by botanical and chemical methods 
shows that it contains a valuable wax. Linen and lin- 
seed are the commercial products now produced from 
flax. To the Institution of Chemical Engineers, in 
London, Dr. W. H. Gibson has reported that flax wax 
is nearest in character to beeswax, but has a distinctly 
higher melting point. It is somewhat harder and more 
brittle. For these reasons it gives an extremely high 
polish, and the film is stated to be more durable than 
that given by carnauba, the tropical palm wax most 
used in high-grade polishes. Dr. Gibson estimated that 
in the Belfast area of northern Ireland possibly 1,000 
tons of flax dust could be obtained per annum, from 
which about 60 tons of flax wax could be secured. 


FisHEs that have taken to living mostly on land be- 
cause they can’t breathe in the water that is available 
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to them, were among the curiosities described by Pro. 
fessor A. S. Pearse, of Duke University, before a join 
meeting of the American Society of Zoologists and th, 
Ecological Society of America. There are a number of 
fish species that live in the shallow waters of the Orient] 
tropics. They spend a great deal of their time as air. 
breathers, scrambling around on land and even climbing 
up on the low vegetation of the shores. Sometimes they 
get more or less mythical reputations as tree-climbers, 
It has usually been assumed that these fishes have de. 
veloped their ability to breathe air because their pools 
periodically dry up. But Professor Pearse suggested 
that they may be forced to leave the water because it 
is so stagnant and warm, and so teeming with other, 
smaller animal life, that it simply does not have enough 
oxygen left in it to keep the fish alive by means of the 
gill respiration which all orthodox fishes are supposed to 
depend on. 


CHESTNUT forests now dead or dying from the blight 
ean be salvaged twenty years hence for the tanning and 
paper industries, a recent report by the paper section of 
the Bureau of Standards of the U. 8. Department of 
Commerce states. Despite efforts to introduce blight- 
resisting trees from Asia into this country, this spread 
of the disease together with the commercial exploitation 
of the chestnut by the tanning and paper industries in- 
dicates the ultimate exhaustion of American chestnut 
forests. The day when a shortage will be felt has been 
postponed by many years, however, through the dis- 
covery that dead trees can be used as a source of paper 
and tannin. Investigations conducted by the Bureau of 
Plant Industry, U. 8S. Department of Agriculture, have 
revealed that dead trees suffer no appreciable loss of 
tannin even over long periods of time. It has also been 
demonstrated that dead trees can be used in paper manu- 
facture and a paper-board mill has been recently built 
in the worst blight-infected territory with expectations 
of using the trees for twenty years. 


THERE is less oxygen in the water of the Pacific 
Ocean than there is in Atlantic Ocean water. There is 
more oxygen in the water of great deeps of both oceans 
than there is in water from moderate depths. These are 
among the discoveries made by Dr. Erik G. Moberg, of 
the Scripps Institution of Oceanography, after a chem- 
ical study of thousands of samples of ocean water. Since 
all plant and animal life in the ocean is dependent on 
oxygen no less than is life on land, such studies as Dr. 
Moberg’s are of fundamental practical as well as theo- 
retical importance. Dr. Moberg found the greatest 
oxygen content in Pacific Ocean water at the surface. 
Here the water was nearly saturated with oxygen. The 
content fell off in samples taken from increasing depths, 
until at about 2,000 feet there was less than one part of 
oxygen per thousand of water. From this depth on 
wards the oxygen content increased again, reaching its 
highest point at the bottom. The highest deep-water 
oxygen ratio found was 3.45 parts per thousand of 
water. 
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The restricted diet frequently means a restriction 

of vitamine-Bs and vitamine-G (Bz) also. 


F OR PATIENT S Whether dieting is done wisely, under professional a 


direction, or unwisely, in response to the modern 


WHO DIET 
craze for the slim figure, a potent source of vita- gi 
Wi S E L Y mines-B: and Be must be added to prevent partial - 
deficiency. 
OR 
BREWERS’ YEAST-HARRIS 

UNWISELY This dry, powdered yeast is pasteurized and will ~ 
; not ferment in the stomach. It keeps indefinitely. eS 

The Brewers’ Yeast contains more vitamines-B: and ; 


Bz than the domestic yeast, used for bread-raising. 
This is the accepted standard of the U. S. Public 
Health Service for pellagra-preventive potency. The 
output is carefully assayed on white rats fed on a 
deficiency diet, so that you can be sure your patient 
is receiving an abundance of vitamines-Bi and Bz >. 
when you specify Brewers’ Yeast-Harris (Powder). be 


YEAST VITAMINE-HARRIS 
—(TABLETS)— 


When special diet is prescribed for rheumatism, 
gout, nephritis, diabetes, gastric disorders, or keto- 
genic treatment of epilepsy; when the patient insists 
on rapid reduction of weight; when religious belief 
leads to fasting: Under all these circumstances 
make sure an adequate quota of vitamines-B: and 
Be are supplied by prescribing Yeast Vitamine- 
Harris, 2 TABLETS THREE TIMES DAILY. 


In this way, physiological nutrition and general re- 
sistance can be kept up to par under the handicap 


of a restricted or reducing diet. 
THE HARRIS LABORATORIES 
TUCKAHOE, NEW YORK 
YEAST VITAMINE-HARRIS PRODUCTS 4 
T 
are Standard Sources of Vitamines-Bi and Ba a 


Samples on request 


TESTED 
STANDARDS 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SEISMIC RECORD FOR 1931 

THIRTY-FIVE earthquakes in three months, five of them 
major disasters to life and property in widely scattered 
parts of the world, is the appalling seismic record of 
1931 to the end of March. Eleven quakes recorded in 
January, eleven in February and thirteen in March, ecul- 
minating in the catastrophe that on the thirty-first over- 
took the city of Managua in Nicaragua, tell the story 
of an abnormally trembling earth. 

These thirty-five earthquakes count only the ones im- 
portant enough to figure in the day’s news or to trace 
their autographs on the ever-vigilant instruments in 
seismological observatories, The lesser quakes that happen 
every day, the mere local shocks, were not counted. The 
data have been gathered for the use of scientists of the 
U. 8S. Coast and Geodetic Survey by Science Service, 
from the stations of the Jesuit Seismological Associa- 
tion, from official observatories of the United States and 
Canadian governments, and from numerous universities. 

The first of the great earthquake disasters of the year 
came on January 14, when the wires bore the tale of 
ruin in towns of northwestern Argentina, followed by 
destructive floods and by volcanic eruptions. 

On the very next day the city of Oaxaca, in southern 
Mexico, was ruined by an earthquake, and Mexico City 
itself, remote though it was from the center of the dis- 


. turbance, was severely shaken and somewhat damaged; 


after-shocks on the sixteenth and seventeenth prolonged 
the terror in stricken Oaxaca. 

On the second day of February came the New Zealand 
shock, destroying several fine towns, wrecking harbors 
and killing hundreds. This disturbance was of the 
peculiarly distressing kind in which there is a consider- 
able tilting of the earth’s crust, humping it up in some 
places and depressing it in others, reducing old estab- 
lished ground levels to anarchy. There were several 
after-shocks in the New Zealand area, notably one on the 
thirteenth. 

March started out with a record of comparatively little 
damage, the earthquake of the fifth, along the coast of 
Chile, wrecking a number of houses but not figuring as a 
major disaster. The eighteenth of the month distin- 
guished itself by staging two earthquakes, neither of 
which, however, figured in the world’s tale of troubles. 

Then, oa the last day of the month, came the quake 
that overwhelmed the hapless Central American city in 
ruin, with sequelae that are only now struggling out by 
wire and radio. 


THE NICARAGUA EARTHQUAKE AND THE 
PROPOSED CANAL 

WHETHER the earthquake in Nicaragua will have the 
effect of wrecking the second American interoceanic 
canal before it is built is a question that will come up 
when Congress is again in session. 

When the need for an interoceanic canal in the West- 
ern Hemisphere, long pressed by commerce, was brought 


home acutely to the American consciousness by the long 
voyage of the battleship Oregon during the Spanish. 
American War, Nicaragua was thought of more favor. 
ably than Panama. It was closer, the altitude was less, 
and the ground was not cluttered up by the French 
failure and scandal that made such an unhealthy atmos. 
phere at the Isthmus. 

But when it finally came to practical discussions be- 
fore the Congress, the advocates of the Panama route 
rallied their forces. They pointed out that there were 
active volcanoes along the line of the proposed Nica- 
ragua Canal, and that it was also in an earthquake 
country. Panama has no volcanoes and the earth there 
is quiet. There is a story of how Nicaraguan postage 
stamps showing a smoking volcano were sent to all mem- 
bers of Congress by the Panama backers, and helped to 
influence the final decision against the construction of 
the canal in such a ‘‘dangerous’’ country. 

But since the building of the Panama Canal, the Nica- 
raguan earthquakes have kept pretty well away from the 
canal route and the Nicaraguan voleanoes have been 
behaving themselves. A new generation has inherited 
charge of public affairs, and the project of a second 
canal has received considerable impetus from the crowd- 
ing of the Panama Canal that seems to be in fairly near 
prospect. 

And now comes a wrecking earthquake, centering 
under one corner of Lake Nicaragua, which the canal 
would have to traverse, and ruining the city of 
Managua, which would naturally have a very considerable 
economic tie-up with the personnel of any major trans- 
portation work in the region. Such an earthquake could 
do immense damage to canal locks, power-houses and 
other mechanical appurtenances; or, if the canal were 
an ocean-level one, it might slide the side of a moun- 
tain into the narrow cut. 

On the other hand, a good solid earthquake shock 
usually takes the mischief out of a given region, so 
that no more heavy shocks need be expected for a good 
many years to come. Earthquakes result from the build- 
ing up of a state of tension in deep rock strata; after 
the slip has occurred the tension is relieved and only 
minor shocks follow. For this reason, the region around 
the northwestern end of Lake Nicaragua is safer from 
earthquakes to-day than it has been at any time during 


a considerable period of years. 


THE USE OF PROTECTIVE SERA 

A NEw chemical process that is expected to eliminate 
all danger from protective or curative serum administra- 
tions was reported by Professor J. Bronfenbrenner, of 
Washington University, St. Louis, at the Cleveland 
meeting of the American Association of Immunologists. 

The use of these sera has become increasingly useful 
in treating diseases and for giving protection from 
diseases. Toxin-antitoxin for diphtheria and antitetany 
injections are familiar examples. Occasionally, however, 
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ORGANIZED IN 1873 
ANNOUNCEMENT 
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INTERNAL DISEASES 
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confidence. It emphasizes pathological physi- 
ology as well as morbid anatomy especially in 
the discussion of the kidneys, pancreas, thyroid 
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book of internal medicine based on the mechan- 
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LEA & FEBIGER 


Washington Square 
PHILADELPHIA 


Please send me books checked C) Boyd’s Pathology, $10.00. [j Stimson’s Contagious Diseases, $3.75. 


Name 


Address 


> 


ye 
= 
4 
| 
| 
| 
| 
Boston 
| 
f 
1 
‘ 
if 
7 


such serum injections are followed by grave complica- 
tions and even death. This has made some physicians 
hesitate to use the sera. 

Only one in 20,000 of those receiving serum for the 
first time develop alarming symptoms and only one in 
50,000 die as a direct result of the treatment. The 
reason for the hazard is that some persons have a spe- 
cific sensitivity to foreign protein. Such are the victims 
of asthma and hay fever. The same protein does not 
always affect all sensitive individuals, some being sen- 


’ sitive to the protein of horse serum and not sensitive 


to serum from other animals or to protein from other 
sources. 

The human race may be divided into four categories 
with respect to their response to injections of these sera, 
Professor Bronfenbrenner pointed out. Some, about one 
tenth, have no ill effects after the injections. A small 
group, about one in 20,000, respond to injection of horse 
serum by an immediate violent reaction leading to col- 
lapse and sometimes to death. 

The bulk of people when given serum injections have 
so-called serum sickness to more or less severe degree, 
varying from soreness at the point of injection to gen- 
eralized fever and indisposition. These are considered 
normal in their reactions, however. The fourth group 
is composed of persons who may have reacted normally 
originally, but who became sensitive to serum as a result 
of previous injection. These may develop serum sick- 
ness very quickly and some of them may suffer severe 
eomplications and even die. 

The process developed by Professor Bronfenbrenner 
and colleagues, Messrs. D. M. Hetler and I. O. Eagle, 
of Washington University, changes the chemical nature 
of the serum protein, so that it loses the quality of caus- 


‘ing a specific reaction to it, but at the same time the 


immunizing or curative properties of the serum are left 
almost as effective as they were in the original serum. 
Studies with animals showed that the new preparation 
of sera is not toxic. Further improvement of the chem- 
ical procedures is being sought in order to leave the 
curative and immunizing properties of the sera unaf- 
fected in potency. 


TREATMENT FOR LEUKEMIA 

THE conquest of a fatal disease, leukemia, may soon 
be made as the result of experiments reported to the 
American Association of Pathologists and Bacteriolo- 
gists, by Dr. W. C. Hueper, of the cancer research lab- 
oratory of the University of Pennsylvania. 

Certain kinds of cancer are closely related to leukemia, 
which is a riotous growth of the white blood’ cells and 
a lessening of the red cells of the blood. The successful 
research by Dr. Hueper and his associate, Miss Mary 
Russell, may therefore be an important step toward the 
relief of cancer itself. 

The first step in the development of the new treatment 
for leukemia was the growing of leukocytes, or white 
blood cells, in tissue culture outside the human body. 
Dr. Hueper was successful in causing the diseased over- 
ambitious white blood cells from a leukemic patient to 
thrive on artificial food given them in a glass tube. 
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Leukemic white cells were injected in a perfectly 
healthy rabbit causing a fight to occur between the ab. 
normal white blood cells injected and the protective 
chemical forces in the rabbit’s blood that resist any 
unmannerly and unruly multiplication of the white cells, 
As a result there was built up in the rabbit’s blood an 
unusual amount of substance that discourages the in. 
crease of white blood cells. Serum from the rabbit’s 
blood containing this inhibitor was used for the treat- 
ment of leukemia. 

So far only one human case of the disease has been 
treated and this was a case of long standing. The im- 
provement of this patient was remarkable although a 
complete cure will probably not be possible. Using their 
own blood, Dr. Hueper and Dr. Ellice McDonald, director 
of the laboratory, made tissues of the cultures and 
showed that the anti-leukemic serum stopped the growth 
of the white blood cells. This causes them to be con- 
fident that the serum when applied elinically will check 
the disease. 

Following closely upon the recent successful treatment 
of pernicious anemia with liver extract, Dr. Hueper’s 
anti-leukemic serum promises to make an equally im- 
portant conquest of disordered white blood cell condi- 
tions. Anemia is an abnormal lessening of the red 
blood cells, while leukemia is an abnormal increase of 
the white cells. 

While leukemia is not a widely prevalent disease, it 
may be found in nearly every hospital of any size. Some 
forms seem to be hereditary. It is nearly always fatal. 
Often leukemias of long standing turn into the form of 
cancer known as leukosarcoma, a malignancy of the 
glands of the body. 


THE SURVIVAL OF DRY BACTERIA 

Nor all bacteria die when deprived of water and placed 
in arid surroundings, experiments of Dr. C. N. Stark and 
B. L. Herrington, of Cornell University, have shown. 
The investigation was undertaken in the hope of throw- 
ing light on the perplexing question of whether life 
without water is possible. According to one scientific 
view, perfectly dry bacteria would live forever. The 
opposite view is that in the*complete absence of water 
life is impossible. 

The facts can probably never be definitely determined, 
according to the report made to the Society of American 
Bacteriologists. 

Those who believe that really dry bacteria will live for- 
ever can always maintain that death occurred as a result 
of the method of drying the bacteria, rather than from 
the dryness itself. Similarly it can be held by others 
that failure of the bacteria to die was due to incom- 
plete drying. The problem is further complicated by 
inability at present to distinguish between free water, 
bound water and water of constitution. 

By a special method bacteria were very rapidly dried 
to an extremely low moisture content. Of the organisms 
tested, two thirds of the streptococci originally present 
grew readily in culture media after 97 days under dry 
conditions. Only’two or three per cent. of the original 
number of certain kinds of organisms were able to sur 
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DISTRIBUTION OF LIFE IN THE PHILIP- 
PINES. By Roy E. Dickerson. 322 pages, 43 
plates, and 64 text figures; postpaid, $2.50. 


POMACENTRIDAE OF THE PHILIPPINE 
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FRESH-WATER MOLLUSKS. By Leopoldo 
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THE PHILIPPINE JOURNAL OF SCIENCE, a 
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Subscriptions and orders for publication should 
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THE BUSINESS MANAGER 
Philippine Journal of. Science 
Bureau of Science, Manila, P. I. 


BOOK ANNOUNCEMENT 


Willey’s Lectures on Darwinism. 
Boston (Badger), 1930, $2.00. 


Darwinism rests upon expeditionary rather than 
upon experimental results. Its field embraces the 
chances and mischances attending the outward forms 
of life. Its selection is based largely upon face- 
values. The life of organisms is about equally di- 
vided between certainty and uncertainty. Some ef- 
fects follow as surely as the night the day; but none 
knows what the morrow may bring forth. Dar- 
winism, as interpreted by the author of this book, 
affords a clue to the uncertainties of competitive ex- 
istence and points the way out. 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 


Revised, Dark-field Edition (1927) now Available. 


The Old and the New in Microscopy, with a special chapter 
on Dark-field Methods and their Application. 


Postpaid, $3.50 
COMSTOCK PUBLISHING CO., ITHACA, N. ¥. 


SCIENTIFIC PERIODICALS 


Chemical, Medical and - allied subjects. Complete 
files, volumes and copies, bought and sold. Kindly 
send us a list of your wants and items of which you 
may wish to dispose. 

B. LOGIN & SON, INC. 
New York, N. Y. 


29 East 21st Street 


Just PUBLISHED 


TAXONOMY of the 
FLOWERING PLANTS 


By 
ArtTHUR MonrAD JOHNSON, PH.D. 


Assistant Professor of Botany 
University of California at Los Angeles 


HIS is a clear and thorough treatment of the 

T technical characteristics by which flowering 
==] plants are arranged into classes, orders, genera, 
and species. The author is an outstanding 
authority on the subject, and the book is based upon his 
long experience in the field and in the classroom. 


This volume adapts for purposes of instruction the most 
practical schemes of classification of the flowering plants 
that have been proposed by the most eminent scholars. 
In the main it follows the system of Engler and Prantl, 
but it incorporates in addition certain very practical 
features of the systems of Warming-Potter, Wetistein, 
and Rendle. 


The presentation is most simple and direct throughout. 
Phylogeny is given full recognition, but the main em- 
phasis is given to the student’s speedy and easy mastery 
of the fundamentals so that ie can find his way about 
and do his own phylogenetical thinking. 


A very valuable and attractive feature of the book is its 


wealth of illustrations. These consist of nearly five 


hundred pen-and-ink drawings which have been made 
by the author, a skilled artist as well as scientist, over a 
long period of time almost exclusively from living plants. 


A bibliography, and a glossary of botanical terms com- 
plete the book which also contains practical suggestions 
for the guidance of teacher and student. 


Royal octavo. Profusely Illustrated. 747 pages 


This is one of the volumes in The Century Biological 
Series. You are invited to write for more information 
about these volumes 


THE CENTURY CO. 
PUBLISHERS OF THE NEW CENTURY DICTIONARY 


353 Fourth Ave. 2126 Prairie Ave. 
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vive under the dry conditions. The material on which the 
organisms grow is an important factor. Exposure of 
extremely dry bacteria to free oxygen gas caused a pro- 
nounced killing of the bacteria. 


A RHEUMATISM VACCINE 


A vaccINE for rheumatism that holds promise of 
bringing to the medical profession a successful treatment 
for that common disease is now in an experimental stage 
of development, Professor Benjamin J. Clawson, of the 
University of Minnesota Medical School, disclosed in a 
paper read before the American Association of Patholo- 
gists and Bacteriologists. 

Not for at least a year will it be possible for this new 
vaccine to be used by physicians generally. At present 
Professor Clawson is presenting his tentative results to 
his scientific colleagues, and his paper was entitled: ‘‘ Ex- 
periments Relative to a Possible Basis for Vaccine 
Therapy in Rheumatic Fever.’’ 

Rheumatic fever, arthritis, or rheumatism, as the dis- 
order is variously known, is a very common disease. It 
is wide-spread throughout the world. Professor Clawson 
in making his vaccine takes the causative organism, 
Streptococcus viridans, which he has repeatedly isolated 
from the blood of patients having acute and chronic 
arthritis. This germ is heat-killed to make a vaccine 
in a conventional manner. This vaccine is not injected 
under the skin as is a common practice, since this method 
would tend to make the patient more hypersensitive. In- 
stead it is injected directly into the blood stream. 

In testing his vaccine upon actual patients, Professor 
Clawson is treating approximately a hundred sufferers 
from the disease. The vaccine will not be given general 
use until the results of these tests are known. 


ORIGIN OF COSMIC RAYS 

CosMic rays, the intensely ‘‘hard,’’ all-pervading 
radiation that comes from somewhere in outer space, 
may come in some small degree from the sun. 

This is indicated by recent researches of Professor 
Viktor Hess, of the University of Graz, one of the 
pioneers in cosmic ray research. With instruments set 
on heights in the Alps, he and other physicists have 
detected a very slight increase in the intensity of the 
radiation when the sun is at mid-heaven. This averages 
only about one half of one per cent. of the total radia- 
tion, but, according to Professor Hess, it is a constant, 
and hence probably a significant, variation. 

If the sun really is the souree of even a small fraction 
of the cosmic radiation, it lends support to the view held 
by a number of European investigators that these rays 
come from the stars, for the sun itself is a star, and 
not a very large one at that. Experiments conducted by 
two of Professor Hess’s colleagues, Dr. O. Mathias and 
Dr. Steinmaurer, have indicated that there is about a 
two per cent. daily variation from average intensity. 
They are still engaged in checking up on this result. 

Professor Hess adds, however, that even if the stars 
are definitely shown to be sources of cosmic rays, this 
does not wholly shut out the possibility of a part of the 
rays coming also from interstellar space. 
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ITEMS 

DANGER lurks in typhoid vaccine if it is improperly 
prepared, stored too long or not accurately tested, saiq 
Professor Stuart Mudd,! of the University of Pennsy]. 
vania, speaking before the American Association of Im. 
munologists at their recent meeting. He discussed 
small epidemic which occurred in an institution where 
inferior antityphoid vaecine was used. The value of 
the typhoid vaccine for giving immunity to typhoid 
fever depends, among other things, on the quality of 
the vaccine. Vaccine should be used within a few 
months after preparation. 


POSSIBILITY that the later and more disastrous effects 
of the eye disease trachoma may be the result of two 
germs working together was demonstrated by Dr. Peter 
Olitsky, of the Rockefeller Institute for Medical Re. 
search, at the meeting of the American Association of 
Pathologists and Bacteriologists. Before his death Dr. 
Hideyo Noguchi, of the Rockefeller Institute, had _iso- 
lated a germ from human cases of trachoma which he 
believed caused the disease. This germ could produce a 
disease resembling the early stages of trachoma in mon- 
keys and apes. Continuing Noguchi’s work, Dr. Olitsky 
with his colleagues, R. E. Knutti and J. R. Tyler, have 
produced a disease closely resembling the later stages of 
trachoma, in which blindness occurs, by the action of the 
granulosis microbe discovered by Noguchi in conjunction 
with other bacteria found in the eyelids. 


INSTEAD of becoming extinct, moose are rapidly in- 
creasing in Sweden, thanks to restrictive game laws. 
During last year’s brief open season of three days 
5,082 animals were killed, according to official figures. 
This means an increase of more than 800 over 1929 and 
1,360 over 1928. Since each animal is worth about fifty 
dollars, the total value of the moose killed in 1930 is 
about 1,036,400 kroner ($277,755). In spite of this 
heavy killing, the moose herds in central and northern 
Sweden increase annually, and cause many farmers 
actual losses because of the damage they do to crops 
and «young trees. In most parts of the country the 


- moose cows and calves enjoy constant immunity while 


the open season for bulls lasts but a few days, accord- 
ing to their prevalence in each district. 


Sreeps of the Para rubber tree yield an oilcake and 
meal that is good feed for livestock, as shown by ex- 
periments at the Virginia Experimental Station. Earlier 
reports from the East Indies stated that the seeds are 
poisonous to farm animals, but this claim has not been 
borne out in these tests. The rubber-seed oil mea! 
analyzes 33 per cent. protein and six per cent. fat, be- 
sides non-nutrient constituents. Cattle and sheep are 
said to relish it. The question of the suitability of the 
oil meal has come up as the result of experiments on tlie 
production of a commercial oil from the seeds of rubber 
trees on East Indian plantations, initiated by an Ameri- 
can chemist, E. D. Gothwaite, of Belawan, Sumatra, He 
found that rubber-seed oil ean be used to advantage 2s 
a drying oil, slightly inferior to linseed and tung oils 
in its qualities, and that after suitable treatment it 
might even be made available for use as human food. 
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McGraw-Hill 


Books 


Moyer and Wostrel’s THE RADIO HANDBOOK 


By James A. Moyer, Director of University Extension, Massachusetts Depart- 
ment of Education, and JoHn F. Wostreu, Instrector in Radio Engineering 
and Supervisor in charge of Industrial Subjects, Division of University Ex- 
tension, Massachusetts Department of Education. 886 pages, 512x8, illus- 


trated. $5-00 


This book is planned to provide radio engineers, operators and workers with a complete digest 
of authoritative radio data, both theoretical and practical, in one logically arranged and thoroughly 
indexed volume with descriptions, definitions, design data, practical methods, tables and illustra- 


tions in profusion. 


Fajans’ RADIOELEMENTS and ISOTOPES: CHEMICAL 
FORCES and OPTICAL PROPERTIES of SUB- 


STANCES 


By Kastmir F'asans, University of Munich. George Fisher Baker Non-Resident 
Lectureships in Chemistry at Cornell University Series. 125 pages, 6x9, 34 


illustrations. $2.50 
This book presents an explanation of the development of the problem of the origin of Actinium, 
a discussion in some detail of the phenomena of atomic linkage and the adsorption of ions and 
a consideration of several applications of the latter phenomenon. 


North’s THE COMMUNITY and SOCIAL WELFARE 


. A Study in Community Organization 
By Crcm Cuare Norra, Professor of Sociology, Ohio State University. Mc- 
Graw-Hill Publications in Sociology. 359 pages, 6 x 9. $3.50 


A book discussing the welfare problems of the modern city, the specialized agencies that have 
been developed to deal with these problems, and the building of adequate and effective welfare 


programs. 
Farnham’s DETERMINATION of the OPAQUE MINERALS 
By C. Mason Farnuam. 236 pages, 6x 9. $3.50 


Thie book presents all of the information needed for identifying opaque minerals in polished sec- 
‘tions by means of the reflecting microscope. sect! 


Woodman’s FOOD ANALYSIS—New Third Edition 
Typical Methods and Interpretation of Results 


By A. G. Woopman, Associate Professor of Chemistry of Foods, Massachusetts 
Institute of Technology. International Chemical Series. Third edition. 557 
pages, 514 x 8, 110 illustrations. $3.50 


This book offers a detailed discussion of the processes involved in food analysis and covers in com- 
prehensive fashion their suitabilities and limitations. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 
370 Seventh Avenue New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


MAGNESIUM STARVATION 

A NEw kind of starvation due to lack of magnesium, 
and a hitherto unsuspected relation between the adrenal 
giands of secretion and magnesium as a constituent of 
the diet, was described for the first time by Dr. E. V. 
McCollum and Dr. Elsa Orent, of the Johns Hopkins 
School of Hygiene and Public Health. Their report was 
made at the Montreal meeting of the American Society 
of Biological Chemists. Convulsive death results from 
the magnesium lack. 

Dr. McCollum, a pioneer in the study of vitamins, has 
thus demonstrated another essential to life itself. Mag- 
nesium is familiar as a metal, lighter in weight than 
aluminum. It also is a part of many chemicals. It is 
contained in the drugs, milk of magnesia and epsom 
salts. A very small amount of magnesium is a neces- 
sary part of the normal diet. How necessary it is and 
why has only just been discovered. 

Drs. McCollum and Orent found that eleven days of a 
diet wholly lacking in this element causes convulsions 
and death in the majority of rats. On the third day of 
a magnesium-free diet white rats developed bright red 
ears and tails. In fact, wherever the skin showed 


_ through the hair, it was seen to be very red instead of 


the usual color. Apparently the outlying blood vessels 
were wide open so that all the blood flowed to the ends 
of the vessels just beneath the skin. 

On about the tenth day of this diet, never later than 
the eleventh, the rats behaved strangely. Ordinarily 
they pay no attention to what is going on about them 
and are undisturbed by noise. But after ten days of 
the diet, the slightest noise, such as the rattling of a 
piece of paper or a shadow falling across the cage, agi- 
tated the rats so greatly that they whirled around two 
or three times and collapsed in a clonic spasm. Their 
breathing was disturbed, their eyes protruded and at the 
same time the blood rushed away from the vessels just 


- under the skin so that the ears and tails were blanched. 


The blood rushed to the heart, the small blood vessels 
contracted, and since the heart could not pump the blood 
out again it became enormously enlarged. Eighty-five 
per cent. of the rats died in this spasm, the remaining 
15 per cent. living on indefinitely, some for as long as 
90 days, a long period in the life cycle of a rat. 

When magnesium is omitted from the diet, calcium 
and phosphorus are drained out of the body, so that not 
enough is left to make an X-ray of the rat’s skeleton. 
This is the only way known to decalcify the body. 

The explanation for all this, Dr. McCollum thinks, is 
that there is much the same relation between the adrenal 
glands and magnesium as there is between the thyroid 
gland and iodine, or the parathyroid glands and calcium. 


In the convulsions of parathyroid tetany, the nervous 


system can be quieted by administration of calcium. 
The symptoms of magnesium deprivation seem to be 
exaggerations of the adrenal glands’ response to fear 


or anger. 


Here is evidence that two more endocrine gland sys. 
tems are tied up with two inorganic structures. No rela. 
tion between them has been known before, Dr. McCollum 
pointed out, referring to the magnesium study and ty 
his previous study on the effect of manganese on the 
body. Absence of this substance effects the propagation 
and rearing of the young, even wiping out such a power. 
ful emotion as maternal solicitude. 


MILK PROTEIN 

THE discovery of a new essential to life contained 
within the protein of milk was announced by Dr. W. ¢, 
Rose, of the University of Illinois, in a report to the 
Federation of American Societies for Experimental 
Biology meeting in Montreal. 

At present its identity is hidden in the complexity of 
the brownish, somewhat crystalline powder that Dr, 
Rose’s laboratory records describes as the ‘‘ active frac- 
tion’’ of casein, the protein contained in milk.  Ex- 
tensive feeding experiments upon white rats led Dr. 
Rose and his coworkers, Dr. Ruth H. Ellis, W. Windus 
and Miss Florence Gatherwood, to the finding of the new 
life essential. 

The protein portions of the food given these animals 
was replaced by highly purified amino acids, which are 
known to be the chemical building blocks out of which 
nature constructs the necessary proteins in food. Pro- 
teins make up one of the classes of foods in our diet, 
and they are contained most extensively in meats, milk 
products and other such foods. 

All the twenty known amino acids were used in the 
diets of the rats. If these twenty chemical compounds 
were all that makes the proteins of natural food satis- 
factory for growth and maintenance, then Dr. Rose’s 
rats should have grown well and waxed fat. But they 
did not. They were not getting something that they 
needed in their amino acid substitutions for protein. 

Starting the search for the unknown food essential, 
Dr. Rose added small amounts of casein from milk, 
gliadin from wheat and gelatin from meat to the menu, 
in order to find where the new essential occurs in nature. 
The casein helped the rats to grow. By chemical proc- 
esses this protein was split into pieces until finally 4 
fraction was found that caused the animals to grow 
normally when just five per cent. of it was added to 
their purified amino acid meals. This fraction is ob- 
tained from the casein by butyl alcohol extraction under 
appropriate conditions. : 

Dr. Rose can not yet assign this hitherto umrecog- 
nized food factor to a proper place among the vital food 
essentials, suck as vitamins and amino acids. More 
research will be necessary before this can be done. It 
may prove to be an amino acid, of which twenty are 
known to science. Four out of these twenty are know? 
to be absolutely essential to life. These are cystine, 
tryptophane, lysine and histidine. 
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| In its 3rd edition 
HEGNER’S COLLEGE ZOOLOGY : | 


The text which, by its outstanding 


merit, won 386 adoptions for the : : 
college year 1929-1930 @ 


EGNER’S College Zoology has for years been the standard type-study text for 
beginning classes. Its method, carried out with a notable perfection of detail, 
is largely responsible for its marked popularity, and has not been changed in 

revision. The text presents a complete series of animals as typical members of the 
phylogenetic groups, and encourages the deduction of general biological principles from 
specific data. It is so arranged that the student learns where each animal belongs in the 
animal kingdom, its characteristics, and those of others in its class or phylum. Various 
biological phenomena are emphasized in connection with the groups of animals which 
furnish the best illustrative material, while other biological facts and theories are pre- ek 
sented in special chapters, such as the new chapter on Heredity and Genetics, and the : 
concluding chapter on the Ancestors and Interrelationships of the Vertebrates. Bs 


The third edition promises an even wider usefulness than the book has known before. 
Among its valuable new features are: 


A new chapter on Heredity and & = 
Genetics, which gives a clear and con- : : 

cise review of this important subject, | Published for the first time _ 
explaining the elements of Mendelian | = r 
law and demonstrating its basis in the A LABORATORY GUIDE ~ 
behavior of genes and chromosomes. | ae 


Acquired characters, the inheritance of | for COLLEGE ZOOL O GY e ! 


disease, eugenics, and other special topics 


are discussed. supplements the text admirably 


Additional information on several im- 


portant topies, notably protoplasm, the N response to the growing demand on the part of we 
amoeba, the hydra, the frog, the history teachers using the College Zoology Professor i 
of zoology, the evolution of man, verte- Hegner has at last written a laboratory guide to ac- ee 
brate. structure, and vertebrate embryol- company it. The guide parallels the text in the types i 
ogy. studied and in the order of their presentation and 

emphasizes principles brought out in the text dis- 
New and revised illustrations, num- cussion. The exercises are sufficient for a year’s 
ne approximately one hundred and work, but may be cut at the instructor’s discretion. y 


The Guide matches the text in size and binding. 
A glossary of zoological terms which 


defines all the commonly used words. Published April 14 
Published April 14 $1.00 
$3.50 


60 Fifth Avenue THE MACMILLAN COMPANY New York 
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LIQUID HELIUM 


AN extremely cold piece of tin conducts electricity a 
hundred thousand times better than tin at ordinary tem- 
peratures, it was confirmed by physicists of the National 
Bureau of Standards when they liquefied helium gas for 
the first time in the United States. 

Helium is the most difficult gas to turn into a liquid. 
A coil of tin through which electricity was passing was 
used as one method of proving that a temperature within 
three degrees Fahrenheit of the lowest temperature ever 
ereated by man had been achieved. The greatest cold, 
called absolute zero, is 459.4 degrees below zero on the 
Fahrenheit scale. The lowest temperature reached in 
the Bureau of Standards experiment was minus 456 de- 
grees Fahrenheit, while helium liquefied at minus 450 
degrees. 

Dr. H. C. Dickinson, Dr. F. G. Brickwedde, W. Cook, 
R. B. Scott and J. M. Smoot, working in constant danger 
of their lives, and late at night, won a friendly race with 
the Johns Hopkins University and the University of Cali- 
fornia for the honor of being the first institution in 
America to liquefy helium. 

Helium is the rare gas of the air, first discovered in 
the sun, which is obtained from natural gas in sufficient 
quantities to float in the air the giant airships of the 
American Navy. 

To turn it from a gas into a liquid, liquid hydrogen 
is made by compressing this highly inflammable gas to 
2,200 pounds per square inch, cooling it with liquid air, 
then allowing it to expand in order to further cool itself. 
Then helium is compressed to 200 pounds per square 
inch and the liquid hydrogen is used to cool the helium. 
When the helium, already intensely cold, is allowed to 
expand it gets so cold that it becomes liquid, the goal 
of the experiment. 

Helium was first liquefied at Leiden, Holland, where 
the late Professor Kammerlingh Onnes carried out his 
work in low temperature research. The Berlin Imperial 
Institute and the University of Toronto have also made 
liquid helium. 


ATOMIC NUCLEI 


Drs. J. C. CHapwick, J. E. R. Constable and E. C. 
Pollard, of the University of Cambridge, have bombarded 
a variety of atomic nuclei with fast moving alpha rays 
from polonium, a radioactive element. They found that 
energy is done up in packets or quantized in the nucleus 
as elsewhere in the atom. 

‘*What is happening in the inner core of the atom?’’ 
is the question that is being asked now in many labora- 
tories of physics. The nature of the electron layers that 
form the bulky outer coat of the atom is well known, but 
the very smal]l nucleus which gives matter its weight is 
still a problem. Protons, electrons and alpha particles 
are the constituents of the nucleus. The protons are 
themselves nuclei of the smallest atoms, that is of hydro- 
gen, while the alpha particles are helium nuclei. Protons 
have been ejected from certain atoms by Dr. Chadwick 
by bombarding them with the rapidly moving alpha par- 
ticles from the polonium, an element very like radium. 
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Two things may happen. The destructive alpha Dar. 
ticle may be swallowed up by the second nucleus or 
may escape again. In both cases Dr. Chadwick foun 
proton rays were produced. If the alpha particle pene. 
trates the target nucleus, protons of only two or thre 
definite speeds are produced. Thus only limited ang 
fixed amounts of energy can come from the nucleus gt 
these times and fresh evidence is found for the quantyy 
theory which has been so powerful in probing the stry. 
ture of the atom. Non-penetrating collisions, however, 
lead to protons whose speed depends on the speed of the 
guilty alpha particle. As might be expected more of 
such protons are found moving along the line of motion 
of the hitting alpha particle than in other directions, 
The proton speed groups have given proof of the ex. 
istence of energy levels in the nucleus, at least so far as 
the protons are concerned. Nothing is yet known about 
the behavior of the electrons in the nucleus. 


COOPERATION OF ENGINEERS IN 
ANTHROPOLOGICAL WORK 

COOPERATION between scientists and engineers, road- 
builders and other professional men conducting large. 
seale digging operations, in a search for remains of early 
man in America, was arranged at a conference held re- 
cently in Chicago under the auspices of the National 
Research Council. 

Because some of the most important of the old-world 
finds of ancient man were made in quarries, gravel pits 
and other utilitarian excavations, it was believed by the 
organizers of the program that a well worked out plan, 
enlisting the assistance of interested engineers and con- 
tractors, might be productive of equally important re- 
sults on this continent. 

Since the early history of man was tied up closely 
with the coming and going of the glaciers of the Great 
Ice Age, it is believed that the most promising places to 
look for evidences of early human existence will be de- 
posits of gravel and other material left behind by the 
retreating ice. Professor Fay-Cooper Cole, of the Uui- 
versity of Chicago, introduced the general subject of 
early man in America, and Dr. W. C. Alden, of the U. S. 
Geological Survey, discussed the spread and movements 
of the great ice sheets in the Middle West. 

What the engineer or road-builder may do, to be of 
the greatest service to science, was suggested by Dr. M. 
M. Leighton, chief of the Illinois State Geological Sur- 
vey. He said, in part: ‘‘Engineers and operators in 
charge of all kinds of excavation work such as road: 
building, sewer construction, dredging ditches, quarrying 
and clay, sand and gravel industries are in position t0 
make valuable contributions to science with regard t0 
the geological history of man in America, by preservilg 
in situ suggestive evidences of human occupation, whethe! 
it be skeletal remains or the relies of his activities, unti! 
the scientific evidence of the geological position and ag¢ 
can be determined by a geologist and notifying the stat 
geologist of that particular state regarding the potential 
discovery; such leads should be followed by prompt 
examination on the part of the state geologist or some 
capable geologist whom he may designate. 


* 
3 
fu 
~ 
fe 
“ 
4 
= 
~ 


Aprib 17, 1931 


SCIENCE—ADVERTISEMENTS 


ANIMAL MOTIVATION 


Experimental*Studies On The Albino Rat 


C. J. WARDEN 


with the collaboration of 


T. N. JENKINS, L. H. WARNER, MARION JENKINS, 
E. L. HAMILTON, AND H. W. NISSEN 


This book is an experimental treatment of the main springs of activity in the 
white rat: it comprises unredundant data from investigation by a new method 
and along comparative lines. A special section dealing with the comparison 
and relative rating of the various motivation factors has been added, together 
with a general index. Contents: The Columbia Obstruction Method; The 
Hunger Drive; The Thirst Drive; The Sex Drive; The Maternal Drive; The 
Exploratory Drive; A Comparison of Normal Drives; Appendices; Index. 


Descriptions of other publications sponsored by 
the Columbia Uniwersity Council for Research 
in the Social Sciences will be sent upon request 


COLUMBIA UNIVERSITY PRESS, NEW YORK 


Price, $5.00 


THE EXAMINATION OF 
FRAGMENTAL ROCKS 


By Freperick G. TicKELL 


HE only book on the subject treat- 

ing both of the grain and bulk 
properties of fragmental aggregates and 
of their mineral constituents. Pro- 
fessor Tickell has written here a labor- 
atory guide and manual for students, 
geologists, microscopists—in fact for all 
technologists interested in a practical 
treatment either of identity or of size 
and shape relationships of fragmental 
rocks. Postpaid, $5.00 


STANFORD UNIVERSITY PRESS 
STANFORD UNIVERSITY, CALIFORNIA 


The 


Genetics of Domestic Rabbits 
By E. Castle 


‘A book which will be of interest to the 
geneticist and of practical use to the 
breeder of rabbits and the fur farmer.’’— 
Science News Letter. 

‘*TIn these pages will be found information 
relative to the rabbit that has previously 
been scattered through a large number of 
scientific journals and textbooks, making 
it possible for the reader to understand at 
a glance the composition of almost all our 
present day breeds. ... Both the fancy 
and the commercial rabbit breeder owe him 
a great deal for having placed in their 
hands a book that will settle once and for 
all so many vexed questions, thus placing 
the breeding of the rabbit on a sure and 
certain foundation.’’— Reliable Rabbit 
Journal. 


$1.25 a copy postpaid 


Harvard University Press 
51 Randall Hall, 


| Cambridge, Mass. 
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‘*The whole procedure could be encouraged by the es- 
tablishment of a geological minute-man service similar 
to the archeological minute-man supported by Science 


Service, whereby moderate sums covering the cost of 


the field examination may become instantly available. 
These forms of cooperation should prevent any further 


_ loss of critical scientific data bearing on the geological 


history of man in America.’’ 

Assurance of willingness to cooperate on the part of 
engineers and operators was given by Mr. C. M. Conner, 
of the American Roadbuilders’ Association, Washington, 
D. C. He suggested a brief practical outline of the 
knowledge a cooperating engineer will need, under four 
beads: what is sought and how to identify it; where it 
is likely to be found; whom to notify of the find, and 
how to protect the find. Mr. Conner also told of an im- 
portant archeological find made by a contractor oper- 
ating on a National Highway job in Mexico, on which he 
was then serving as engineer. 

Representing the Smithsonian Institution, which has 
done pioneer work in research on the possible presence 
of prehistoric man in America, Dr. M. W. Stirling told 
of the work of his colleagues, especially Dr. Ales 
Hrdlitka and Dr. J. W. Gidley, the latter of whom has 
made discoveries in Florida which strongly suggest the 
possibility of man’s presence while such animals as the 
mastodons and ground-sloths were still in existence. To 
the argument that the comparative lack of human bones 
and especially of man-made implements indicates that no 
men were here in early times, Dr. Stirling opposed the 
suggestion that the earliest men may have been so 
primitive that they were not yet tool-users. And even 


. if paleolithic man is not found in America, he added, it 


is still of great interest to know who the very earliest 
comers were and what was their stage of cultural de- 
velopment. 


ITEMS 


ASTRONOMERS at the Mount Wilson Observatory have 
recently observed a marked increase in the number of 
spots on the face of the sun. On April 10, a total of 
twenty-six spots were counted in three groups, while the 
day before the number was even higher, thirty-seven. 
They have been plentiful all week as compared with last 
week when the number ranged from only three to thir- 
teen. An increase in the number of sun-spots is asso- 


- ciated with impaired radio reception, it has recently 
been discovered by Dr. Harlan T. Stetson, of the Perkins 


Observatory, Ohio Wesleyan University. It is Dr. Stet- 
son’s prediction that the spots will gradually decrease 
and radio reception improve throughout the rest of the 


year. 


THE new 69-inch telescope of the Perkins Observatory 
of the Ohio Wesleyan University, Delaware, Ohio, is ex- 
pected to be in operation by June. The large mirror, to 
be the third largest in the world, is now being ground 
and polished at the factory of J. W. Fecker Company, 
Pittsburgh. Dr. Harlan T. Stetson has been advised 
that the extremely accurate ‘‘figuring’’ of the giant 
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piece of glass is progressing more rapidly than in the 
ease of other large telescope mirrors because of the high 
quality of the boro-silicate glass cast by the U. S. Bp. 
reau of Standards. This mirror is the first large tele. 
scope disc to be made in America. As the telescope 
mounting has already been installed by the Warner ang 
Swasey Company, Cleveland, the new 69-inch telescope 
will be the first large telescope to be made completely jn 
America. 


HEATING the soil in seed-beds by electricity, to hasten 
sprouting and early growth of plants in early spring, has 
been tried on an experimental scale in Sweden and Ger. 
many and is considered economically promising by Oskar 
Schwenninger, a Berlin engineer. The heating units are 
cables of suitably high resistance, insulated and buried 
about a foot under the surface of the ground. It has 
been found possible to maintain a good germinating 
temperature in the soil when the air temperature is near 
freezing. 


Dr. WILLIAM B. BresNer, of Washington University, 
St. Louis, has reported to the American Association of 
Pathologists and Bacteriologists progress in the under- 
standing of the nature of infantile paralysis or polio- 
myelitis. Working with monkeys, the animal that is 
most closely related to man in its reactions to medical 
treatments, Dr. Brebner was able to produce immunity 
against the virus of poliomyelitis by the injection of the 
virus of the disease directly into the spleen of the ani- 
mals. This was a purely experimental procedure since 
an operation, impractical in the case of a human patient, 
is necessary in order to make the injection into the 
spleen. However, blood from the immunized monkeys 
showed resistance to the active virus of the disease and 
this was taken as an indication that the procedure may 
prove of some use in suggesting ways of protecting 
against this disease. 


‘<TASTEBLINDNESS’’ is the only term that can be 
found to deseribe the reaction of those who can not taste 
para-ethoxy-phenyl-thio-urea, for those who can taste 
it find it intensely bitter. This curious difference in 
perception has been discovered by Dr. Arthur L. Fox, 
of the laboratories of E. I. duPont de Nemours and 
Company. He has tried this very complex organic com- 


-pound on every one who would volunteer te taste it, and 


has found that approximately three fifths of his ‘‘vic- 
tims’’ declare it intensely bitter, while the rest say that 
it ‘‘has no more taste than sand.’’ Para-ethoxy-pheny!- 
thio-urea is a close chemical relative to another com- 
pound, known as ‘‘dulein,’’ which is several hundred 
times as sweet as sugar. To make dulcin, one atom of 
sulphur is dislodged from the molecule of para-ethoxy- 
phenyl-thio-urea and an atom of oxygen substituted for 
it. Dr. Fox has found that this curious ‘‘tasteblind- 
ness’’ is displayed by the same persons to other com- 
pounds as well, all of them of the thiourea group. But 
so far as known, dulcin tastes sweet to everybody. 
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TWO NEW VOLUMES BY 
HENRY FAIRFIELD OSBORN 


PRINCETON UNIVERSITY PRESS, PRINCETON, NEW JERSEY 


COPE, MASTER NATURALIST 


THE LIFE AND LETTERS OF EDWARD DRINKER COPE OF PHILADELPHIA 


A self-revelation through the letters of a lifetime of a vivid, unique personality who was to de- 
velop into one of America’s foremost scientists, a master naturalist who none the less is little known 
to his countrymen. Critical summaries and discussions of Cope’s discoveries and voluminous writ- 
ings (1395 titles), balanced by an interesting recital of outstanding incidents in the colorful career 
of a Quaker, make up this literary tribute from a long-time friend and confidant. 8vo, xvi + 740 


pp., 30 illustrations. $5.00 


GOVERNMENT PRINTING OFFICE, WASHINGTON, D. C. 


THE TITANOTHERES OF ANCIENT WYOMING, DAKOTA AND NEBRASKA 


Thirty years of research and study were devoted to the preparation of this work on one of the 
most interesting mammalian groups. Of early Eocene hornless origin, the titanotheres evolved 
rapidly into the great-horned Lower Oligocene types, only to disappear abruptly at the height of 
their career. This broad, complete treatment has led the author to his own conclusions as to evo- 
lutionary processes, such as his “‘rectigradations,” ‘“‘allometrons,” tetrakinetic theory of evolution, 
etc. U.S. Geological Survey Monograph 55, 1930. 2 vols. 4to, xxiv + 953 pp., 236 pls., 797 figs. 


300 copies available through Supt. of Documents. (Government publications sold at cost.) $9.00 


NEW YORK 


Biological Series (1894-1929) 
1. FROM THE GREEKS TO DARWIN 


New and completely revised edition of this standard 
work. 12mo. 4th thousand. $2.50 


li. IMPRESSIONS OF GREAT NATURALISTS 


Sequel to Vol. I. Darwin, Wallace, Huxley, Balfours 
Bryce, Pasteur, Leidy, Cope, Butler, Burroughs, Muir, 
Roosevelt. With portraits. 12mo. New and extended 
edition. sth thousand. $2.50 


il. EVOLUTION AND RELIGION IN EDUCATION 


Discussion with Bryan and other Fundamentalists of 
the years 1922-25. 12mo. 12th thousand. $2.00 


IV. CREATIVE EDUCATION 


in School, College, University, and Museum 


Fifty years’ observation and experience in school, col- 
lege, and university education and the training of 
biologists and geologists. “I rejoice that you have put 
your ripe experience into this brilliant book. It is tonic.” 
—Witiiam McAnprew. With portraits. 12mo. $2.50 


CHARLES SCRIBNER’S SONS 


LONDON 


Life History of Earth and Man Series 
1907-1928) 


I. THE ORIGIN AND EVOLUTION OF LIFE 


On the theory of action, reaction, and interaction of 
energy. Profusely illustrated. 8vo. 13th thousand. 


$4.00 

ll. THE AGE OF MARMALS 
New and revised edition now in preparation. Pro- 
fusely illustrated. 8vo. $6.00 


IV. MEN OF THE OLD STONE AGE 


Their Environment, Life, and Art 
Standard work in human archeology. Profusely ilius- 
trated. Thirteenth printing. Cr. 8vo. 24th thousand. 


V. MAN RISES TO PARNASSUS espa 


Intellectual and spiritual evolution of man to close of 
New Stone Age. Sequel to Vol. IV. Illustrated. 8vo. 
3d thousand. $2.50 


FIFTY-TWO YEARS OF RESEARCH, 
OBSERVATION AND PUBLICATION 


Scientific biography; complete chronologic and classified 
bibliography, 1877-1930. $1.50 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE MIGRATION OF ELECTRONS 

SCIENCE now believes that the electrons in a piece of 
cold metal are more active and sociable than formerly, 
but current theories make it still as difficult for an elec- 
tron to get a passport to the foreign air beyond the 
metal’s boundaries. 

Dr. Charles E. Mendenhall, of the University of Wis- 
consin, has presented to physicists an interesting picture 
of the changes in the behavior of the free or roaming 
electrons in metals, which has been brought about by 
the revolutionary discoveries of the new quantum theory. 
it is to the electrons of this kind that the most character- 
istic properties of metals are due, notably their reflecting 
surface and the ease with which they conduct electricity 
and heat. 

Formerly there was no check on the activities of the 
individual electrons of this family. They were all 
vagrants. The new statistical theories of Heisenberg, 
Shroedinger and Dirac change all this. Each electron is 
now registered in the census of the mathematical physi- 
cist, by a series of tags known as ‘‘ quantum numbers.’’ 

Further, an edict known as Pauli’s principle now de- 
crees that a given series of number tags can belong to, 
at most, only two electrons. We can regard this series 
of numbers as the address of the electron in the phantom 
city of the physicist’s imagination. Dr. Mendenhall de- 
seribes this principle as ‘‘social legislation to prevent 
overcrowding of the electrons,’’ an admirable contribu- 
tion to electron welfare. Quantum City must be rather 
dull, however, if it contains nothing but two-room apart- 
ments. And physicists used to refer to ‘‘free’’ elec- 
trons! 

There are two ways in which the electrons can escape 
from their neatly arranged homes in the metal: (1) By 
the action of heat. (2) By the falling of a beam of 
light on the surface. j 

It is with light that Dr. Mendenhall’s experiments 
have been concerned. This so-called photo-electrice effect 
has played a very important part in reviving Sir Isaac 
Newton’s idea that light consists of particles rather 
than waves. Only a few electrons, those that have much 
more energy than the rest, have the privilege of escaping 
from the metal when the artificial sun of the experi- 
menter comes out. A wall of force known as the ‘‘ work 
function’’ keeps all but a few within the city limits. 

The changes introduced by the new theory of metals, 
due to Professor Arnold Sommerfeld, might be compared 
to the effects of the industrial revolution. The average 
energy, or wealth, of the floating electron population is 
now believed to be much higher than formerly. It is this 
energy that enables an electron to get around and do 
things and to escape from the metal from time to time. 

Professor Sommerfeld seems at first to have done an 
excellent thing. It turns out, however, that the dis- 
obliging wall of force has increased under the new 
régime to just the same degree as the average energy, 


and it is just as troublesome as before for an ambitious 
electron to break through the surface of the metal ang 
cavort before the waiting experimenter. 

Dr. Mendenhall says this is a ‘‘protectionist trick by 
which wages are increased but prices go up correspond. 
ingly.’? These effects, however, influence the electrons 
on the surface, that is, in the first thousand or ten thov- 
sand layers of atoms. 


AERONAUTICAL RESEARCH AT THE CALI- 
FORNIA INSTITUTE OF TECHNOLOGY 
AN artificial windstorm blowing 240 miles per hour 

has been found possible in the remarkable wind tunnel 

recently constructed at Pasadena for the California In. 
stitute of Technology. The outfit is a feature of the 
new Guggenheim Aeronautical Laboratory. This ter- 
rific velocity exceeds the original hopes of the designers, 

A wind tunnel enables airplane investigators to reverse 

the conditions of normal flying with obvious experi- 

mental convenience. One simply runs the air past a sta- 
tionary plane instead of running the plane through 
stationary air. 

The Pasadena tunnel might be likened to a huge rein- 
forced concrete doughnut, flattened to an oval contour 
and set on edge. The aeronautical laboratory itself is 
built around the tunnel. The ‘‘doughnut’’ is of course 
hollow, and varies from ten to twenty feet in cross sec- 
tion. A large direct current motor, mounted in the 
lower run of the tunnel, delivers 500 horsepower to a 
propeller. Air is driven in an endless circle to the upper 
level, where tests are made, and return. A section about 
thirty-five feet in length along the upper level is ac- 
cessible to airplane parts and instruments, The investi- 
gator watches the hurricane through a curved window. 
He may then peacefully measure forces, velocities or 
what-not. 

The apparatus was designed by Professor Harry Bate- 
man and Professor Clark Milliken, in consultation with 
the European expert Theodor von Karman. The latter 
has now taken residence as director of aeronautical 
research activities at the institute. 

Originally, velocities not much in excess of one hun- 
dred miles per hour were expected for this equipment, 
but practice has jumped ahead of promise. Apparently 
the air, once in motion, acquires great momentum, and 
not so much friction as feared. It is not seriously re 
tarded by the tunnel walls. Upon return of the air to 
the motor after its first round trip it is again accelerated, 
and its velocity mounts until 200 miles is reached oF 
even exceeded. The smooth interior finish and polished 
curved steel bafiles on the corners permit the air to sneak 
around turns like a snake, without getting stirred up. 

In practice the speed is held down to 200 miles to 
avoid undue strains. Even then the air becomes hot from 
friction without thermal relief. Velocity tests at nu 
merous places show that the rate is uniform, not varying 
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L The restricted diet frequently means a restriction 
of vitamine-B: and vitamine-G (Bz) also. 


FOR PATIENT S Whether dieting is done wisely, under professional 


WHO DIET direction, or unwisely, in response to the modern 
craze for the slim figure, a potent source of vita- 
WISELY mines-Bi and Bz must be added to prevent partial 
deficiency. 
OR 
BREWERS’ YEAST-HARRIS 
UNWI S ELY This dry, powdered yeast is pasteurized and will 


not ferment in the stomach. It keeps indefinitely. 
The Brewers’ Yeast contains more vitamines-Bs and 
Bz than the domestic yeast, used for bread-raising. 
This is the accepted standard of the U. S. Public 
Health Service for pellagra-preventive potency. The 
output is carefully assayed on white rats fed on a 
deficiency diet, so that you can be sure your patient 
is receiving an abundance of vitamines-Bi and Bz 
when you specify Brewers’ Yeast-Harris (Powder). 


| 


YEAST VITAMINE-HARRIS 
—(TABLETS)— 


When special diet is prescribed for rheumatism, 
gout, nephritis, diabetes, gastric disorders, or keto- 
genic treatment of epilepsy; when the patient insists 
on rapid reduction of weight; when religious belief 
leads to fasting: Under all these circumstances 
make sure an adequate quota of vitamines-Bi and 
Be are supplied by prescribing Yeast Vitamine- 
Harris, 2 TABLETS THREE TIMES DAILY. 


In this way, physiological nutrition and general re- 
sistance can be kept up to par under the handicap 
of a restricted or reducing diet. 


THE HARRIS LABORATORIES 


TUCKAHOE, NEW YORK 


YEAST VITAMINE-HARRIS PRODUCTS 


are Standard Sources of Vitamines-B1 and Ba 


Samples on request 
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as much as two per cent. from place to place across the 
stream. This permits accurate tests of air pressure 
against airplane wings, fuselages, etc. 

Since 200 miles per hour exceeds common flying speeds, 
the Pasadena experts are enabled to work with small 
models. It is then practicable to caleulate reasonably 
what a real airplane, which is larger, will do with a 
proportionally smaller velocity. 


NEW ANESTHETICS 

More effective sleep-producing and anesthetic drugs 
have been produced through research by Dr. H, A. 
Shonle, of the Lilly Research Laboratories at Indian- 
apolis. The possibility of predicting the duration and 
the effectiveness of hypnotic sleep-producing drugs that 
have not yet been synthesized by the chemist is stressed 
in a report to the American Chemical Society. 

Through the use of a new group of anesthetics, known 
as the amyl ethyl barbituric acids, developed by Dr. 
Shonle and his associates, it is possible for physicians to 
reduce the nausea that often follows operations, give 
the patients greater comfort and subject them to far less 
mental distress. 

These amyl ethyl barbiturie acids will not replace 
ether and other major anesthetics but they find use as 
substitutes for morphine in making the patient ready 
for the unpleasant experience of an operation. Since the 
new compounds are not habit-forming like morphine and 
other opium preparations, there is no danger of causing 
drug addicts through their use. 

The new drugs are closely related to veronal or bar- 
bital, a synthetic compound that has found use in medi- 
cine as a sleep-producing drug. Alcohol, which Dr. 
Shonle calls the ‘‘simplest hypnotic,’’ is one of the 
constitutional parents of the new anesthetics. Part of 
the aleohol molecule is replaced with barbiturie acid, 
then a part of the barbituric acid is replaced with what 
chemists know as an amyl group, This makes the anes- 
thetie action more rapid and the patient recovers faster. 
If plain aleohol were used, fifty times the dose of barbi- 
turie acid would be necessary to produce the same hyp- 

notice effect. Veronal is a barbiturie acid with two 
' groups of ethyl in its structure instead of the one ethyl 
and one amyl in the new compounds. 


CALCIUM CHLORIDE FOR THE RELIEF OF 
PAIN 

THE intense pain of lead colic, gallstone colic and 
ureteral colic can be relieved by slow injection into the 
vein of calcium chloride, a salt of the metal which is 
necessary for bone formation, Drs. Walter Bauer, Wil- 
liam T. Salter and Joseph C. Aub, of the Massachusetts 
General Hospital, have reported to the American Medical 
Association. This gives more rapid relief than any other 
form of treatment tried by these physicians. Their dis- 
covery of this new use of a calcium salt and of a way 
to give relief in these distressing conditions was made in 
the course of studies on the treatment of lead poisoning. 

Lead and calcium, they knew, were both retained in 
_ the body in the bones. The chemical behavior of certain 
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lead and calcium salts in the body are very similar 
These facts suggested to Dr. Aub that the same physio. 
logic variations which influenced the elimination and ey. 
cretion of calcium would similarly influence the leag 
stream. 

Medicines that caused decalcification or removal of 
caicium from the body resulted in an increased excretioy 
of lead. Conversely, treatment that increased calcium 
storage also increased storage of lead. Consequently in 
treating lead poisoning, a high calcium diet is used unti) 
all symptoms of the poisoning have disappeared, usually 
within one or two days. The theory underlying this is 
that following increased calcium retention as a result of 
the high calcium diet, the lead is removed from the blood 
and stored in the bones. 

In order to hasten this process and give more prompt 
relief from the severe pain of lead colic, Dr. Aub and 
associates tried giving a solution of calcium chloride di- 
rectly into the veins. The results were dramatic. The 
pain stopped almost immediately, often before the in- 
jection was completed. Such prompt relief made them 
doubt whether the beneficial action of the calcium salt 
was due to fixation of lead and calcium salt in the bones. 
Further studies indicated that the calcium salt acts as an 
antispasmodic. The mechanism of its action, however, 
remains unexplained at present. 


PSYCHOLOGICAL AGE OF THE OLD 


Nort all old people are slow workers. Probably from 
one fourth to one third of persons over 74 years of age 
could release the accelerator of an automobile at the 
approach of danger as quickly as the average adult. And 
these aged persons differ in speed just as do those who 
are in their thirties or forties. These facts were among 
those reported to the New York branch of the American 
Psychological Association by Dr. Walter R. Miles, pro- 
fessor of experimental psychology at Stanford Uni- 
versity. 

Dr. Miles has been making a study of ‘‘later matur- 
ity’’ at Stanford under a special grant from the Car- 
negie Corporation. So far he has examined psycholog- 
ically a total of 800 persons from all walks of life, ex- 
cepting only the illiterate. A special study of reaction 
and coordination speed was made for 100 of these se- 
lected at random. The ages ranged from 25 to 87 
years. 

Commenting on the custom of retiring or dismissing 
an employee who has reached a certain chronological age, 
Dr. Miles said: 

‘‘Age is usually one of the important factors which 
define physiological and psychological efficiency. No 
machine can last forever; action necessarily means the 
reaction of wear and tear. But as the data presented 
in this paper indicate, there are distinct and measurable 
efficiency differences between individuals with chrono- 
logical ages of about seventy years, just as there are 
differences among people who are in their thirties or 
forties. The average for all who are older than 74 
years, for example, may show a decrement of one fourth 
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By Sir Arthur Keith 


M. D., D. Se., LL.D., F. R. C. S., F. R. S. 


Conservator of the Museum and Hunterian Professor, Royal College 
logical 
Institute of Great Britain and Ireland, and of the Anatomical Society 


of Surgeons of land; Past President of the Royal Anthro 


NEW DISCOVERIES 
RELATING TO THE 


ANTIQUITY OF MAN 


Sir Arthur Keith has taken a leading 
part in developing the modern theory of 
man’s origin. He spent his youth in the 
jungles of the East; he has taught anat- 
omy; he has studied fossil remains of 
ancient man on the spot of discovery. 
His book, The Antiquity of Man, first 
published in 1915, revised in 1927, still 
in print and in constant demand, stands 
among the most important books of this 
century. The publication of his NEW 
DISCOVERIES is an event of great sig- 
nificance. 

Here is the full account of the discov- 
ery and significance of Australopithecus 
(Taungs, South Africa); of the ancestry 
of the Bushman; of the Galilee skull and 
the cave men of Palestine; of Sinanthro- 
pus (the Peking Man), the most impor- 
tant find of recent anthropology. Recent 
discoveries in Java, Sita. and Amer- 
ica are examined; the life of Neanderthal 
man is reconstructed throughout Europe. 
The closing chapters deal with the Lon- 
don skull and its Pilt- 
down affinities, and with 
the problems raised by 
the discovery of Homo 
Gardarensis in Green- 
land. 

Written in non-tech- 
nical language and with 
complete of 
statement, this book is 
indispensable to those 
who study the history 
of human evolution. 


Over 500 pages 186 illustra- 
tions $5.00 
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By Charles R. Stockard 


Professor of Anatomy and Director of the Anatomical Laboratories 


and the Experimental Morphology Farm in the 
Cornell University Medical College 


THE PHYSICAL BASIS 


OF PERSONALITY 


During the last few years, Dr. Stock- 
ard has been conducting extensive ex- 
eriments on inheritance and growth in 
aie which have aroused wide general 
interest. These experiments are produc- 
ing discoveries of great significance con- 
cerning the effect of endocrine secretions 
on the growth and behavior of individual 
animals; and the reactions in dogs show 
results parallel to the peculiar endocrine 
types of human beings. 

On the basis of these experiments, Dr. 
Stockard presents the known facts con- 
cerning the determination of the indivi- 
dual personality by physical agencies— 
the genes, the endocrine glands, the 
shape of the brain. The influence of en- 
vironmental peculiarities on individual 
development is searchingly examined. 
There are chapters on The Aspects of 
Personality; Constitution of the Germ- 
Cell; Changes in Genes Causing Charac- 
ter Mutations; Embryonic Personality; 
Critical Moments during Individual De- 
velopment; Differences Among Children 
of the Same Parents; 
Periodic Changes in 
Personality; Personality 
Types Among Normal 


Individuals. 


820 pages 74 illustrations 
$3.50 


ORDER FORM 


W. W. NORTON & COMPANY, INC. 
70 Fifth Avenue, New York 

Please send me postpaid 
[) THE PHYSICAL BASIS OF PERSON- 


enclose @............ Send C. O. D. 


ALITY ($3.50) 
DOU NEW DISCOVERIES RELATING TO 
THE ANTIQUITY OF MAN ($5.00) 


: 
4 
Name 


14 SCIENCE—SUPPLEMENT 


or one third from the general adult mean. But, on the 
other hand, one fourth to one third of these old people 
may still be as capable, in the functions tested, as the 
average adult, and to check them off just because they 
happen to have been born seventy or more years ago 
may be as unfair to the individual as to drop him be- 
cause he was born of foreign parents. 

‘*Psychologists have convinced themselves and the 
educational world that there is such a thing as mental 
age, which, although it may ordinarily run a parallel 
course with chronological age, does not do so in all cases. 
And for this reason individuals must be considered, 
rather than arbitrarily lumped in calendar-year units. 
Investigation such as is reported by the present sample 
of data indicates that calendar worship should be further 
curtailed as related to the problems and adjustments 
required in human life at its stage of later maturity.’’ 

The measurements of speed were made by an in- 
genious electrical device which not only timed the move- 
ments made by the persons tested, but also gave the sig- 
nal to which the person was to respond. It times as 
closely as a one-hundred-twentieth of a second. 


BIRDS IN EUROPEAN REFUGES 
FROM many lands in Europe come encouraging reports 
of the increase of birds, notably on islands and in re- 
stricted areas set aside for sanctuaries and breeding 
grounds. The response of some hard-pushed species to 
protection gives good hope of their survival, and even 


- for some degree of restoration. 


One very notable bird paradise is the salt-marsh 
region of the Camargue, at the mouth of the Rhone in 
southern France. One bird that breeds here, the stilt, 
is found all the way from Spain to southern Russia. 
Here also may be found numerous nests of the flamingo, 
whose only other European breeding-place is in Spain. 

New refuges have been opened up in Germany also. 


+, On one dune-covered island off the coast of Schleswig, 


where thousands of sea-birds breed, the number of nests 
has almost doubled since 1927, when the area was set 
aside. On the west coast of Schleswig-Holstein there 
are a number of tide-swept islands known as ‘‘ Halligs’’ 
that make ideal homes for birds, particularly avocets. 
These have also been set aside as national bird sanctu- 
aries. 

In a reedy marshland in Holland, known as the 
‘*Naarder Meer,’’ on the south shore of the Zuyder Zee 
near Amsterdam, two notable and very rare species make 
their home. These are the purple heron and the spoon- 
bill. Of the former there are about 70 pairs, and of the 
spoonbill about 125 pairs. 

Far to the north, in the Arctic Ocean west of Finland, 
is a great colony of puffins. They pretty much possess 
the land, and burrow their nests down into the earth to 
more than arm’s length. But they have their troubles. 
They are persecuted by two species of gulls, one of which 
attacks them bodily and often kills and eats the puffins, 
while the other species, the Arctic long-tailed gulls, robs 
them of their legitimately acquired prey of fish. 
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ITEMS 


Music, when heard at a distance, has an entirely dig. 
ferent quality on a dry day from that on a humid day, 
Experiments by Dr. Vern O. Knudsen, acoustic expert of 
the University of California at Los Angeles, show tha; 
sounds of high pitch can travel much farther in moist aj; 
than in dry air. The frequencies of sound most af. 
fected by atmospheric moisture are those from 2,00) 
per second upward. These include the two topmost 
octaves of the piano. Sounds of middle and low Piteh, 
such as the principal tones in the human voice range, are 
hardly affected at all. This phenomenon is of concer 
principally in a very large auditorium. For example, g 
rear-seat auditor in the famous Hollywood Bowl might 
be listening to an orchestra 550 feet away. At this dis. 
tance the high notes will be as much as ten times as loud 
in humid weather as in dry. Since the lower tones pene. 
trate regardless of weather, there will be a great differ. 
ence in the relative energies of tones of different pitch 
which strike the ear. 


Firg, avalanche, windstorms tearing down great 
swaths of forest—these are the path-clearers for the 
great thickets of rhododendron, mountain laurel and 
other fine shrubs whose beauty arouses the admiration 
of visitors to the Southern Appalachians. These plants, 
members of the heath family for the most part, go into 
such devastated areas and hang on there, in spite of the 
poverty of the soil and constant winds that try to suck 
the life-sap out of their leaves. This, in brief summary, 
is the story of a study of the ‘‘heath balds’’ of the 
Great Smoky Mountains recently concluded by Dr. Stan- 
ley A. Cain, of Butler University. The ‘‘balds’’ and 
‘*slicks’’? of these mountains are composed of thick 
tangles of shrubs, which in the blossoming season are 
often very beautiful. Dr. Cain found in many studies 
of the soil that a little digging would always disclose a 
layer of charcoal, even if the surrounding forest showed 
no signs of fire in past years. 


A new fertilizer crop that promises well for the 
sandy, nitrogen-poor soils of Florida and other south- 
eastern states, has been found in several species of 
Crotalaria, more familiarly known as rattle-pod ani 
rattlesnake weed. It is a member of the legume or pea 
family, and has the same kind of bacterial nodules that 
grow on the roots of peas and clover, capturing nitrogen 
from the air and making it available for the use of 
higher plants. There are about 600 species in the genus 
Crotalaria, of which five are native to the eastern United 
States. The species tried out in Florida are partly n* 
tive, partly imported from South America. The plant 
gets both its common and its scientific names from the 
hollow pods of many of the species, in which the seeds 
rattle when blown by the wind, giving a sound suggest 
ing the buzzing of a rattlesnake. The scientific namé 
of the rattlesnake genus is Crotalus, whence Crotalaria 
for the plant. 
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THE GS is a laboratory microscope built 
to provide a maximum of balance, stability 
and sturdiness. Optically it is the same 
as other B & L laboratory microscopes. 
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B a L MICROSCOPE GS sonal preference of many who prefer a 
somewhat heavier, more rugged microscope. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


OCEAN CIRCULATION 
THAT water in the Pacific ocean circulates more 
slowly than it does in the Atlantic, is the conclusion 


. drawn from the amounts of oxygen found in water 


samples collected by the ill-fated, non-magnetic ship, 
Carnegie, of the Carnegie Institution of Washington. 

This discovery was announced at the recent Washing- 
ton meeting of the American Geophysical Union by J. 
A. Fleming, acting-director of the Department of Ter- 
restrial Magnetism of the Carnegie Institution. 

A gasoline explosion, in the harbor at Apia Samoa, 
two years ago, caused the complete burning of the 
Carnegie, veteran of many scientific expeditions around 
the world. Fortunately for the present investigations, 
complete records and samples of the cruise had just been 
shipped from Pago-Pago in American Samoa and were 
in the mails at the time of the disaster. 

Analyses of the oxygen content of the sea at different 
depths were made throughout most of the Pacific ocean. 
The deep-sea water of the Pacific was found to contain 
much less oxygen than previous oceanographic observa- 
tions have shown to be in the deep-water of the Atlantic. 

‘*From this it was concluded,’’ said Mr. Fleming, 
‘that the deep-water of the Pacific has lacked contact 
with the atmosphere for a longer period than the Atlantic 
deep-water. This is either because the Pacific water 
fiows at a slower rate or is farther removed from its 
sinking center.’’ 

Oxygen gets into the water in two ways. It is either 
dissolved from the air or formed during photosynthesis, 
the process by which marine plants build themselves up 
with the help of the sun’s rays. Four separate layers of 
water were readily recognized from the oxygen amounts. 
There is a layer of high oxygen-content near the sur- 


_ face, followed by one containing the maximum quantities 


where photosynthesis occurs. Below this the oxygen 
decreases to a minimum at about 700 meters. In the 
fourth and lowest layer the quantity of oxygen increases 
slowly with increasing depth but is always considerably 
less than at the surface. Unusual currents upset the 
regular sequence of these layers. 

Temperature variations and determinations of the 
amounts of phosphates in the water also showed the 
existence of local currents. 

The work of compiling and interpreting the results 
obtained by the lost ship is now far advanced but is 


not yet completed. 


WEATHER CYCLES 
A WEATHER cycle, first observed by noting the years 
when good and bad wines were made, will tell the flow 
of the Colorado River during the next ten or twenty 
years, according to A. F. Gorton, of the Scripps Insti- 
tution of Oceanography, La Jolla, California, speaking 

before the American Geophysical Union. 
For huge water-storage projects like the Boulder Dam 
it is becoming increasingly necessary to be able to fore- 


cast far in advance, and this, said Mr. Gorton, is pron. 
ised by the cycle theory of weather. The Brueckner 
cycle of 22 years has been detected in recent years jpn 
records of rainfall, river flow and lake levels, in spite 
of the fragmentary and inaccurate data available. 

Several thousand years of climate history have now 
been written from observations of eccentricities of the 
weather before the thermometer and rain gauge were 
introduced. Floods, droughts, severe winters, prolonged 
freezing of harbors, rivers, lakes and seas and the 
devastation of hot, dry summers have been noted by 
people throughout history. From this dramatic if 
slender narrative the essential correctness of Brueckner’s 
22-year period has been demonstrated successfully. 

‘*Coupled with this history of recurring anomalies of 
the weather,’’ said Mr. Gorton, ‘‘we have vague but 
persistent evidence of a gradual drying-up or desiccation 
of climate in certain regions, such as Mongolia, Tibet, 
Iraq, Northern Africa, Peru, Mexico and, in our own 
country, New Mexico at the site of the cliff dwellers. In 
most cases the evidence of desiccation is based on lower 
lake levels. 

‘*TIt is possible to establish the existence of certain 
cycles by means of official Weather Bureau records of 
rainfall and temperature, although in no case are they 
older than sixty years. Also fairly accurate observa- 
tions have been made in the older cities of the East since 
revolutionary times.’’ 

Rainfall records from both the east and the west coasts 
of this country show the Brueckner cycle, though the 
erests of the curve or years of maximum rain are com- 
pletely out of step. The floods of the Murray River, in 
Australia, show the same periodicity, but there is a six- 
year difference between southern Australia and southern 
California. 

Rainfall and stream flow on the west coast show other 
regularities, of two to three years, five and one half 
years, and eleven years. All these cycles are deducible 
from the periods of fluctuation of sun-spot numbers and 
are simply related to the longer Brueckner cycle. 

From facts of this kind it will be possible to make 
forecasts of the trend of precipitation up to twenty-five 
years. The value of such predictions to agricultural, 
economic and financial interests, not to mention the large 
utility companies, can hardly be overestimated. 


EFFECT OF ULTRA-VIOLET LIGHT ON 
COMETS 


GREAT outbursts of ultra-violet light from the sun may 
press so hard on the tail of a comet as to break it in two. 
This is the theory presented before the American Ge0- 
physical Union by Dr. H. B. Maris, of the U. S. Naval 
Research Laboratory. 

The curious fact that sunlight ean cause such huge 
pressures as this is at the basis of Dr. Maris’s new 
theory of the irregular variations of brightness observed 
in comets. During periods when many sun-spots aré 
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Smail’s COLLEGE ALGEBRA 
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54 x 8.' $2.50 


This textbook of college algebra is unusual in that a unified presentation has been secured by basing 
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| Moyer and Wostrel’s THE RADIO HAND BOOK 
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By Kasmir F'asans, University of Munich. George Fisher Baker Non-Resident | 
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tion of several applications of the latter phenomenon. 
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visible, the ultra-violet light streaming out from the sun 
may increase as much as a thousand times. 

The atmosphere of a comet is transparent to visible 
light but strongly absorbs ultra-violet light which, be- 
cause of this absorption, exerts a pressure on it. The 
effect on the comet is to create a strong wind in its 
atmosphere moving away from the sun. Thus that part 
of a comet that feels the pressure most may get a violent 
jolt when a new whirlpool appears in the sun. 

Magnetic storms, those great fluctuations of the 
earth’s magnetic forces, often accompany or anticipate 
the unusual changes in comet activity. Since the mag- 
netic effects are known to be due to the ultra-violet 
surges associated with bright spots on the sun, this forms 
additional support for the new theory of comet behavior. 

Comet activity shows itself by changes in the bright- 
ness of the atmosphere of the comet, similar to those 
observed on the earth during a display of the aurora or 
northern lights. The aurora is caused by increased 
ultra-violet light from the sun. It occurs at the same 
times as the magnetic storms. 

Dr. Maris studied records of the great comets of last 
century. He found that the splitting of a comet was 
accompanied or preceded in nearly every case by a great 
magnetic disturbance on the earth. The great comet 
of 1882 met a tremendous solar disturbance at the time 
of its approach to the sun. Dr. Maris believes that this 
was the cause of its subsequent disruption. 


THE EFFECT OF MOONLIGHT ON RADIO 
RECEPTION 

MOooNnLIGHT, like sunlight, interferes with the success- 
ful reception of radio, according to the report of Dr. 
Harlan T. Stetson, of the Perkins Observatory, made to 
a joint meeting of the American Institute of Electrical 
Engineers and the New York Electrical Society at the 
Ohio Wesleyan University. 

The strengths of signals between Chicago and Boston 
for the last few years have been analyzed by Dr. Stetson 
and found to be received about one hundred per cent. 
better when the moon was below the horizon. This is 
believed to be due to a negative electrical charge on the 
moon. 

The unfavorable influence of the moon on the recep- 
tion of radio waves of 4,000 kilocycles has also been 
independently established by Lieutenant H. F. Breckel, 
of the U. S. Navy Department, in Cincinnati. Lieu- 
tenant Breckel worked without knowing of the Perkins 
Observatory experiments. 

Radio waves travel long distances only because they 
are reflected from a layer of electrified particles lying 
in the upper atmosphere about seventy miles from the 
earth. This radio mirror, called after its discoverers, 
the Kennelly-Heaviside layer, is pushed down towards 
the ground when the moon is.passing overhead. 

This produces somewhat the same sort of disturbance 
in radio transmission as that produced by sunlight. 
**The sun constantly bombards the earth’s atmosphere 
with electrons or bundles of energy of high frequency,’’ 
said Dr. Stetson. ‘‘These in turn tear apart the positive 
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and negative charges of the atmospheric molecules, , ,. 
If the sun is more active on occasion, as when large 
spots appear on its surface, the degree of ionization jp. 
creases, producing substantially the effect of lowering 
the Kennelly-Heaviside layer and upsetting the radio 
reception. . . . Recent investigations in the field of gor. 
relation of radio reception with astronomical phenomena 
point now to the radio receiver as a valuable instrument 
of research in cosmic physics.’’ 

The decreased strength of reception at present over 
that experienced in the early days of broadcasting and 
the vastly poorer reception in the day time compared 
with night time are both due to the changing effect of 
the sun’s rays on the earth’s atmosphere. In addition, 
however, both day and night reception vary greatly from 
time to time for what has often seemed no good reason 
at all. We have come to believe much of the cause for 
this varying degree of reception is to be found in the 
sun’s atmosphere itself. 

The gigantic cyclones in the sun, which we see as sun- 
spots increasing and decreasing every eleven years, are 
now found to be the cause of the changes of the elec- 
trical state of the atmosphere and thus of the clearness 
of radio reception. 


METALLIC ZINC 


A REVOLUTIONARY new process for producing metallic 
zine of unusual purity from the concentrated ore, which 
is expected to find wide application because of its 
economies, has been developed by the U. 8. Bureau of 
Mines. 

In the new process natural gas, which is plentiful in 
most of the states where zine is mined, replaces coal 
that is expensive because it has to be hauled a great 
distance. The chemical reaction that changes the im- 
pure zine oxide to the metal takes place at a much lower 
temperature than in the old clay retorts, so that plant 
maintenance expense is greatly reduced. The new 
process can also be made continuous whereas the one in 
practice now is intermittent. Officials of the Bureau 
of Mines do not say just how much cheaper the new 
process will be, but it is obvious that a great saving will 
be effected. 

The development was described to zinc miners and 
engineers at the meeting of the American Zine Institute, 
in St. Louis, by R. 8S. Dean, chief engineer of the Metal- 
lurgical Division of the Bureau of Mines. It was de- 
vised by Charles G. Maier, metallurgist at the Pacific 
Experiment Station of the bureau in Berkeley, Cali- 
fornia. 

Mr. Maier first showed by mathematical calculation 
that pure zine could be obtained from the ore by methods 
better than current practice. He then proved in the 
laboratory that his theoretical reactions were correct. 
Next, an experimental zinc smelting plant employing 
the new process was set up in the Rare and Precious 
Metals Experiment Station at Reno, Nevada, in whicb 
the method worked out by theory was tried on a prat 
tical scale and found to be successful. 
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An extensive monograph and bibliography on fluid flow and metering. 


$2.00 postpaid 


A list of other A. S. M. E. Research Publications of scientific-engineering interest 
will be sent on request. 


The American Society of Mechanical Engineers 


3 New York, N. Y. 


THE MICROSCOPE 
By SIMON H. GAGE, of Cornell University 


Revised, Dark-field Edition (1927) now Available. 


The Old and the New in Microscopy, with a special chapter 
on Dark-field Methods and their Application. 


Postpaid, $3.50 
COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


Microscopical Preparations 
96 page Classified Catalogue. Post free. The largest 
mounters in Great Britain and the only makers of 


EUPARAL the noted mountant 
Flatters & Garnett, Ltd. 


809, Oxford Road, 
MANCHESTER, ENGLAND 


‘*A Magnificent Contribution to the Science’’ 


PLANT RUSTS 


By J. C. Arthur, Professor Emeritus of Botany, 
Purdue University, and Six Collaborators. 


“The author, widely known through his many 
years of intensive study of the Uredinales, has un- 
dertaken to assemble in the present work all impor- 
tant information now available regarding the Ure- 
dinales. As collaborators, he has had a number of 
other American uredinologists, each an authority in 
his special field. As a result a work is before us 
that in every respect must be pronounced thoroughly 
successful, and will be greeted enthusiastically, es- 
pecially by all who are interested in the rust fungi 
from whatever point of view.” 

—H. Sydow in Annales Mycologici. 


446 pages. 6 by 9. 186 illustrations. Cloth, $6.50 
JOHN WILEY & SONS, Inc. 
440 Fourth Avenue, New York 
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YELLOW FEVER AND AIR TRAVEL 

THE possible spread of yellow fever by air travel was 
discussed at the recent Pan American Conference of 
directors of health, meeting in Washington. 

New discoveries have shown that control of yellow 
fever is not so certain as it once appeared, and the speed 
of air travel adds greatly to the hazards which public 
health officers must fight in keeping down this disease. 

The discovery that thirteen varieties of mosquitoes, in- 
stead of one, are susceptible to yellow fever and may 
spread the disease, complicates the situation enormously. 
It means, among other things, that countries which 
thought themselves safe because they were fighting the 
Aedes aegypti mosquito are no longer safe. India, for 
instance, with its teeming millions of uneducated people, 
has so far been free of the disease. But the mosquitoes 
capable of transmitting it exist in India, and just one 
unsuspected or uncontrolled yellow-fever patient might 
start an epidemic of horrible proportions. 

Another disturbing discovery has shown that many 
people have such light cases of yellow fever that it is 
not recognized. They may actually become unrecognized 
carriers of this disease for a short time. A new test, 
devised by investigators of the Rockefeller Institute, 
shows whether or not you have had yellow fever. If you 
have had it, serum from your blood injected into mon- 
keys or white mice will protect these animals from the 
disease when its causative germ is injected into their 
bodies. But this test is not quick, and the best method 
of protection still remains effective quarantine against 
yellow fever. The health authorities at this conference 
expect to work out improved methods for such quar- 
antine. 


ITEMS 

A NEw low in the measurement of extremely small 
lengths was announced by Professor Arthur H. Compton, 
at the Washington meeting of the American Physical 
Society. He has measured the length of waves in the 
X-rays correct to the five hundredth part of the diameter 
of a single atom. In inches this length is much lower 
than we can conceive. It is the hundred thousandth 
part of the millionth of an inch. The wave-length itself 
measured by this process was about 700 hundred atom 
diameters, and was thus known with an accuracy of one 
part in 300,000. The measurement is made with an 
instrument known as a double X-ray spectrometer. In 
a spectrometer the rays fall on a crystal which breaks 
them up into their constituent vibrations. By noting 
the angle at which these leave the crystal, the wave- 
length, that is the distance from crest to crest of the 
vibrations, can be estimated with extreme accuracy. A 
double spectrometer, a recent refinement, is even more 
powerful in searching out these small distances. 


THE mile-long tube at Pasadena, California, to be 
used by Dr. Albert A. Michelson, of the University of 
Chicago, for his new determination of the velocity of 
light, has had its length measured to an aceuracy of 
one part in a million. The result was announced to the 
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meeting of the American Geophysical Union by p; 
William Bowie, chief of the division of geodesy of th, 
U. S. Coast and Geodetic Survey. The measurement wa, 
made by Mr. Clem L. Garner, assistant chief of the same 
division. The tube is approximately 1,594 meters jp 
length. The 50-meter tapes used in the measuremen 
were made of invar, a metal which changes its length 
very little with changes in the temperature. They were 
standardized at the U. S. Bureau of Standards in Wash. 
ington. The air will be removed from the tube for the 
speed measurement. The velocity of light in a vacuum 
will thus be found directly for the first time on the sur. 
face of the earth. 


Ir astronomers peering through their telescopes se¢ 
bright clouds of hydrogen on the surface of the sun, 
they can tell that on the following day the sensitive 
magnetic needles of their observatories will quiver and 
move from their true position. This prediction, now 
possible as the result of a discovery by Dr. G. E. Hale, 
of the Mount Wilson Observatory, was announced at the 
meeting of the American Geophysical Union by Dr. Seth 
B. Nicholson, of the same observatory. Dr. Hale has 
found that exceptional magnetic storms on the earth 
occur a little over one day later than the flaring of the 
hydrogen. He has collected accounts of several ex- 
traordinary outbursts of this nature which were followed 
by exceptional magnetic disturbances on the earth. The 
hydrogen clouds occur in or near active groups of sun- 
spots and show rapid changes. The sun-spots then- 
selves are darker than the surrounding surface of the 
sun. 


How tree and shrub associations over a countryside 


' may be used to make a rapid survey of the kind of rocks 


that lie beneath, is told by Dr. Robert H. Cuyler, of the 
University of Texas, in a report to the American Asso- 
ciation of Petroleum Geologists. Dr. Cuyler found, in 
a study of various geological formations in Texas, that 
each type of rock formation had a distinctive type of 
vegetation growing on it. One formation supported 
woods in which a species of oak predominated, another 
was covered with a juniper forest, a third was marked 
by mesquite thickets. Two maps of a selected region, 
one showing only the vegetation and the other only the 
rock formations, are found to be divided up into areas 
that correspond very closely in size and shape. Dr. 
Cuyler believes that with the use of aircraft it will be 
possible to make very rapid geological reconnaissances 
of new territory. 


ReswwEnts of Marseilles recently had the experience of 
actually looking ‘‘around the corner’’ of the earth when 
they saw Mt. Canigou, 157 miles to the west, silhouetted 
against the setting sun. Actually, the straight line join 
ing the peak with Marseilles passes almost 400 feet below 
the surface of the Mediterranean. However, the 
atmosphere of the earth refracts the rays of light around 
the curved surface. In February and October the su? 
sets behind the mountain, as seen from here, and the? 
the effect can be observed. 
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FOR PATIENTS 


YEAS 


WHO DIET 
WISELY 
OR 
UNWISELY 


| 


The restricted diet frequently means a restriction 
of vitamine-B: and vitamine-G (Bz) also. 


Whether dieting is done wisely, under professional 
direction, or unwisely, in response to the modern 
craze for the slim figure, a potent source of vita- 
mines-Bi and Bz must be added to prevent partial 
deficiency. 


BREWERS’ YEAST-HARRIS 


This dry, powdered yeast is pasteurized and will 
not ferment in the stomach. It keeps indefinitely. 
The Brewers’ Yeast contains more vitamines-B: and 
Bz than the domestic yeast, used for bread-raising. 
This is the accepted standard of the U. S. Public 
Health Service for pellagra-preventive potency. The 
output is carefully assayed on white rats fed on a 
deficiency diet, so that you can be sure your patient 
is receiving an abundance of vitamines-Bi and Bz 
when you specify Brewers’ Yeast-Harris (Powder). 


YEAST VITAMINE-HARRIS 
—(TABLETS)— 


When special diet is prescribed for rheumatism, 
gout, nephritis, diabetes, gastric disorders, or keto- 
genic treatment of epilepsy; when the patient insists 
on rapid reduction of weight; when religious belief 
leads to fasting: Under all these circumstances 
make sure an adequate quota of vitamines-Bi and 
Be are supplied by prescribing Yeast Vitamine- 
Harris, 2 TABLETS THREE TIMES DAILY. 


In this way, physiological nutrition and general re- 
sistance can be kept up to per under the handicap 
of a restricted or reducing diet. 


THE HARRIS LABORATORIES 


TUCKAHOE, NEW YORK 


T VITAMINE-HARRIS PRODUCTS 


are Standard Sources of Vitamines-Bi and Ba 


Samples on request 


TESTED 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


CANCER AND BLOOD ALKALINITY 
Copyright, 1931, by Science Service 


Srupies of significance on the cancer problem have 
been reported by Dr. Ellice McDonald, director of can- 
cer research at the University of Pennsylvania Graduate 
School of Medicine, and his associates, Gladys E. Wood- 
ward, Janetta W. Schoonover, Edith G. Fry and Edward 
G. Torrance. 

The blood of patients with untreated cancer is more 
alkaline than normal, they found. This increased alka- 
linity seems to be related to the speed with which the 
disease will kill the patient. ‘‘The greater the alka- 
linity, the quicker the disease kills,’’ said Dr. McDonald. 
Treatment by X-rays or radium, which may cure or at 
least retard the disease, affects the alkalinity of the 
blood. 

These observations, reported in the forthcoming issue 
of the Journal of Laboratory and Clinical Medicine, 
indicate that in the condition of the blood may be found 
a means of predicting the course of the disease and the 
success of treatment. Likewise a new method of treat- 
ment may be developed which would turn out to be the 
long-sought specific cure for this dreaded malady. The 
important point is that environmental conditions outside 
the cell influence the course of the disease. 

Cancer is a disease in which cell growth is abnormal. 
Cancer cells have been called wild cells because of their 
erratic growth. Investigators have been studying the 
cells microscopically and with moving picture cameras 
in the hope of finding what makes some cells turn into 
the wild cancer cells. It appears from Dr. MeDonald’s 
report that the cause of their erratic growth is to be 
sought outside the cell, in the surrounding tissues and 
in the blood. 

‘‘The state of the blood in cancer is of great impor- 
tance because cancer becomes a systemic disease and 
cancer cells receive their nourishment from and give off 
their waste products to the blood,’’ his report begins. 
‘<Therefore it is to be expected that the blood of cancer 
patients should differ from normal blood.’’ 

The difference, Dr. McDonald and associates found, is 
in the degree of alkalinity. The average alkalinity of 
the blood in the 26 untreated cancer patients studied 
was 13 per cent. above the normal. The alkalinity of 
blood or other biochemical solutions is determined by 
measuring the concentration of hydrogen ions. This is 
called in the chemists’ shorthand, pH. 

‘* Alkalosis of the blood plasma of untreated cancer 
patients seems to have a bearing upon the duration of 
their lives, or duration of life is a function of pH. In 
the series, the more alkaline the blood plasma of un- 
treated cases, the worse the prognosis. Warning should 
be given in applying this rule to patients whose pH may 
be modified by treatment, complications or medication,’’ 
Dr. MeDonald’s report stated. 

The diagnosis of cancer in the patients of the study 
was confirmed by examination of a small piece of tis- 


sue removed from the tumor, or by post-mortem examina. 
tion of the patient’s body. 

‘This is very far reaching in the future study of 
eancer,’’ according to Dr. McDonald. ‘‘In marine egg: 
if the balanced sea-water is made more alkaline, the rate 
of division and multiplication is increased and vice versa, 
The analogy holds for cancer and the obvious is to at. 
tack the disease through the blood or environing fluid, 
which may have some hope of success.’’ 


THE USE OF WOOD ALCOHOL 


SAFEGUARDING the public health from possible dele- 
terious effects of methanol, or wood alcohol, used as an 
anti-freeze in automobile radiators was recommended in 
a resolution passed by the Conference of State ani 
Territorial Health Officers with the U. S. Public Health 
Service. The resolution was based on the following 
report of the committee appointed by Surgeon-General 
Hugh S. Cumming at the opening session of the Con- 
ference: 

‘*Your committee has considered the matter of the 
increasing use of methanol as an anti-freeze in auto- 
mobile radiators and in industry and feels that the use 
of this substance should be surrounded by the necessary 
safeguards through agreement of the Public Health 
Service with the industry. 

‘‘If such an agreement can not be reached, the Sur- 
geon-General is requested to inform the several state 
departments of health of that fact and suggest to them 
such standard safeguards as he deems necessary for the 
protection of the public health as a basis for state laws 
and sanitary regulations.’’ 

The report was signed by Dr. 8. H. Osborn, chairman 
of the committee and state health officer of Connecticut, 
and by the committee members as follows: Dr. T. 8. 
Appel, state health officer of Pennsylvania; Dr. A. J. 
Chesly, state health officer of Minnesota; Dr. R. H. 
Riley, state health officer of Maryland, and Dr. J. P. 
Leake, of the U. 8. Public Health Service. 

The safeguards necessary to protect the public health 
from this new menace will be based on the findings of 
investigations now being carried on by the U. 8. Public 
Health Service. These will be announced at the cou: 
pletion of the studies. 

Methanol, or wood alcohol, is a poison which may 
cause blindness and death if taken internally. Accord: 
ing to some authorities it is equally poisonous if inhaled 
or absorbed through the skin. A cheap method of 
making it synthetically has made it practical for use 4 
an anti-freeze. Public health authorities are now tryif 
to determine how to eliminate the dangers from the wit? 
use of so potent a poison. 


DROPS ACTING LIKE LIVING CELLS — 
Drops of lifeless solution, suspended in another soll 
tion equally lifeless, can act as though they had life » 
them. They will increase in size, then divide, and th? 
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Announcing 


VOLUME (1930) 


Annual Survey of 


American Chemistry 
Edited by Clarence J. West 


Director of Research Information Service, National Research Council 


Volume V 1930 


630 Pages 


Price $5.00 


The Survey presents to the reader a condensed picture of the work being done in all 


departments of chemistry in this country. 


Volume five covers the calendar year, 1930, and releases more than 630 pages of data, 
with full references to the material published on each topic. Forty-six contributors serve 
to make this volume the most outstanding of the series. Its value is greatly enhanced by a 


comprehensive and accurate subject index. 


Table of Contents of Volume Five 


Solutions, Victor K. La Mer—Kinetics of Gases 
and Gas Mixtures, F. O. Rice—Subatomic Phe- 
nomena, Harold C. Urey—Thermodynamics and 
Thermochemistry, Frederick D. Rossini—Col- 
loid Chemistry, F. E. Bartell—Catalysis, Robert 
N. Pease—Photochemistry, George B. Kistia- 
kowsky—Physical Methods in Analytical Chem- 
istry, E. G. Zies—The Determination of Crystal 
Structure by X-Rays, Linus C. Pauling—The X- 
Ray Examination of Materials, Arthur W. Ken- 
ney—Application of Electrochemistry, Oliver 
W. Storey—The Rare Earths, B. S. Hopkins— 
Iron and Steel Metallurgy, C. H. Herty, Jr.— 
Metallo-Organic Compounds, M. 8S. Kharasch— 
Aliphatic Compounds, C. W. Porter—Carbocyclic 
Compounds, R. L. Shriner—Heterocyclic Com- 
pounds, Hans T. Clarke—Carbohydrates, Wm. 
Lloyd Evans and Melville L. Wolfrom—Phar- 
maceuticals, Ernest H. Volwiler—Biochemistry, 
D. Wright Wilson. 


Vitamins, H. C. Sherman—Foods, Icie G. Macy 
and Betty Nims—Water, W. D. Collins and C. 
S. Howard—Sewage, F. M. Mohlman—Soils and 
Fertilizers, A. G. McCall—Insecticides and Fungi- 
cides, R. C. Roark—Fermentation, E. B. Fred 
and W. H. Peterson—Cement and Concrete, John 
Tucker, Jr.—Chemistry of the Silicates, George 
W. Morey—Coal, Harry A. Curtis—Petroleum 
Chemistry and Technology, W. F. Faragher— 
Gaseous Fuels, W. H. Fulweiler and E. H. 
Smoker—Paper, Floyd C. Peterson and Philip 
L. Hamer—Synthetic Yarns, Chas. E. Mullin— 
Explosives, C. G. Storm—Azo Dyes, M. L. Cross- 
ley—Anthraquinone Dyes and Intermediates, 
Robert J. Goodrich—Rubber, John T. Blake— 
Paints, Varnishes and Lacquers, V. C. Bidlack 
—Chemical Economics, Lawrence W. Bass— 
Author Index—Subject Index. 


Earlier Volumes of This Series 


Vol. I 1926 $2.00 
Vol. II 1927 $3.00 


Vol. III 1928 $3.00 


Vol. IV 1929 $4.00 


THE CHEMICAL CATALOG COMPANY, INC. 


419 Fourth Avenue 


New York, U.S. A. 
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‘‘offspring’’ drops in their turn grow and divide again. 

The possibility of this and other lifelike behavior was 
demonstrated on mathematical grounds by Dr. N. V. 
Rashevsky, of the Westinghouse Research Laboratory, 
East Pittsburgh, Pennsylvania, before the American 
Physical Society. Dr. Rashevsky has not carried out 
experiments to demonstrate his theory, but the principles 
he laid down may be the general explanation for such 
special cases of ‘‘ artificial cells’’ as those shown by Dr. 
George W. Crile, at the Cleveland meeting of the Ameri- 
ean Association for the Advancement of Science, last 
winter. 

The growth and division of the imaginary, artificial, 
lifeless cells were all accounted for by Dr. Rashevsky on 
the simplest of physical assumptions. That a cell may 
keep its shape intact through several changes was also 
explained without considering any of the complicated 
structure actually occurring in the living cell. 

‘*One of the most fundamental phenomena of life, if 
not the most fundamental one,’’ said Dr. Rashevsky, ‘‘is 
the multiplication of a cell through division. All the 
facts of growth and multiplication of more complicated 
and highly developed organisms reduce in the last analy- 
sis to the growth and division of single cells.’’ 

Instead of attempting to give a detailed theory of 
such complicated phenomena, Dr. Rashevsky decided to 
investigate first some intentionally over-simplified cases, 
which are never found directly in nature. It is through 
the study of intentionally over-simplified arrangements 
that finally remarkable progress has been achieved in 
other exact sciences outside of biology. 

‘*Let us for a moment forget about actual living 
cells,’?? Dr. Rashevsky said, ‘‘and investigate mathe- 
matically whether it can happen, and, if so, how it can 
happen, that a small liquid drop will spontaneously 
divide into two parts. 

‘Tt is found that such spontaneous division can not 
occur, if the drop is in a perfectly resting state and is 
not undergoing any changes. ‘‘Consider the case that a 
drop, which is surrounded by another liquid, interacts 
chemically with this liquid, so that the amount of liquid 
which constitutes the drop increases, just as would be 
true with a small organism. If the drop thus grows 
at the expense of certain substances, contained in the 
surrounding liquid, then under some very general con- 
ditions, the drop will divide into two on reaching a 
certain size. Each half will then again grow up and 
again divide and so on.’’ 

Generations of droplets showing an evolution to more 
and more complicated chemical constitution can thus be 
formed without the interference of the experimenter, Dr. 
Rashevsky’s theory indicates. This happens when the 
intervals between the successive divisions are unequal. 

If the drop is below a certain minimum size, it will 
not grow but dissolve away. Thus in no case can an 
imitation droplet-cell be formed spontaneously. On the 
other hand the number of drops may increase continu- 
ously through the process of division and subsequent 
growth, as long as substances necessary for this growth 
are contained in the surrounding liquid. ‘‘Life’’ per- 
sists so long as ‘‘food’’ is available. 
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EXCESS FAT OF BODY CHANGED INTO 
SUGAR 

Ir you eat too much fat and not enough sugar, yjj 
your body automatically transform some of the exces 
fat into carbohydrate fuel food? Dr. John R. Murlin, 
of the University of Rochester, has suggested that the 
versatile human body thus answers its own demands fy; | 
proper food by manufacturing the needed sort even jj 
the raw materials fed it are not just what are needed, 

Volunteers lived on a diet of pure cream for five day; 
in the experiments reported to the Federation of Ameri. 
can Societies for Experimental Biology, by Dr. Murliy 
and Miss Estelle E. Hawley, his associate. Each morp. 
ing and evening they were fed their meals of cream an 
then they were put through tests to ascertain how the 
body used this unbalanced food ration. One brave ten. 
porary martyr to science remained in an ice box for an 
hour and a half in order to test his metabolism on the 
fat diet under the influence of reduced temperature. He 
shivered for an hour during this experience. 

Sufferers from diabetes seem to be able to eat fat 
without filling their blood with sugar that is dangerous 
to them. This has caused physiologists to believe that 
the body could not manufacture sugar or other carbo- 
hydrates from fatty foods. ; 

Physicians have recognized heretofore that sugars 
could be converted into fat by the body and they have 
repeatedly warned pleasingly plump people against eat- 
ing too much sugar and starches. Now, if Dr. Murlin’s 
experiments are further confirmed, they can feed their 
obese patients high fat diet in necessary cases with the 
assurance that the body will look out for itself and make 
the sugar that it needs to supply its energy. 


WILDFLOWER SANCTUARIES 

ESTABLISHING sanctuaries and protected areas for 
threatened wildflower species is not enough to insure 
their survival. The special needs of the plants, espe- 
cially their soil preferences, must be studied and adjust- 
ments made accordingly. 

So said Professor Edgar T. Wherry, in a radio address 
delivered under the auspices of Science Service recently. 
The talk was broadcast over the network of the Columbia | 
Broadcasting System. Professor Wherry said, in part: 
‘*Before extensive transplanting of wildflowers into 
such preserves is undertaken, some study must be made § 
of the soils existing there, and the requirements of the 
individual species concerned. There will be no use try 
ing to grow trailing arbutus or moccasin flower for it 
stance, in a patch of neutral or alkaline soil, as such 
plants are sure to die in a year or two unless an acid: 
reacting humus soil is provided in the first place, and 
permanently maintained in that condition. And it wil 
not do to jump at the conclusion that a soil is acid just 
because moss is growing on the ground, or lots of dead 
leaves are strewn around. The only way to be certail 
that the acidity is high enough is to make tests with 
indicators, that is, dyes which change their colors with 
different degrees of acidity and alkalinity. 

‘<Some provision must also be made to exclude weeds. 
I once was invited to look at a wild garden which hai 
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New science textbooks for college classes 


GENERAL BIOLOGY, 4n Introductory Study 


By Henry SHERRING Pratt, Professor of Biology, Haverford College 


This is a clear, simple account of the structure, physiology, and life conditions of plants 
and animals, beginning with the simplest and proceeding to the most complex. The 
general principles underlying their relations to one another and to the world in which 
they live are clearly brought out. The book is designed for the beginning course in gen- 
eral biology. More than two hundred fifty illustrations are used. 


Ready Late in May 


EXPERIMENTAL SOCIAL PSYCHOLOGY 


By GARDNER MurpHY, Assistant Professor of Psychology, Columbia University, 
and Lois BarcLay MURPHY 


Here, for the first time in a single volume, is presented an analysis and evaluation of 
the hundreds of experimental studies in social psychology which have been undertaken 
here and abroad. The book is organized around the major concepts of social psychol- 
ogy and is thoroughly documented. It is an invaluable aid for all students of psychol- 
ogy. 

Ready Late in May 


ANIMAL BIOLOGY 


By MICHAEL FREDERIC GUYER, Professor of Zoology, University of Wisconsin 


This is a well planned and interestingly written textbook of elementary zoology, which, 
although primarily of the ‘‘general principles’’ kind, retains also the outstanding dis- 
ciplinary and informational values of the course based on a survey of animal types. 
The approach is through the fundamental conceptions which underlie all life phenomena, 
and constant applications are made to human beings. The book contains nearly four 
hundred illustrations. 


Ready in August 


READINGS IN EXPERIMENTAL PSYCHOLOGY 


By Wiuuarp L. VALENTINE, Assistant Professor of Psychology, Ohio State University 


A comprehensive and well selected collection of readings for college classes in psychol- 
ogy, so organized that it can readily be used with any of the standard textbooks in 
psychology. The readings are interesting in themselves, but their chief value is in ac- 
quainting students with original laboratory studies. The book is in harmony with the 
present tendency to substitute research for speculation in psychology. 


Ready in July 


HARPER & BROTHERS 49 East 33rd St., New York 
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been laid out on a large estate at considerable expense, 
in which, so I was informed, there had been planted hun- 
dreds of attractive and delicate spring flowers. When 
I reached the spot, I saw there a most luxuriant mass of 
poison ivy, and only after some search was I able to 
discern a few miserable hepaticas and trilliums fighting 
a losing battle to maintain themselves. The owner re- 
fused to spend the additional sum which would have been 
necessary to employ a gardener with enough knowledge 
to keep down the weeds without injuring the introduced 
native species and so succeeded only in preserving some 
plants which needed no protection whatever. Remember 
that a wild garden must be weeded quite as much as a 
cultivated one, and count on employing some one suffi- 
ciently acquainted with native plants to be able to tell 
the weeds from the flowers.’’ 


CONSERVATION OF WILD LIFE IN 
AUSTRALIA 

AUSTRALIA, which has had a development more or less 
analogous to that of the American West, is now passing 
through a phase also experienced in America—the reali- 
zation that reckless slaughter is threatening extermina- 
tion of many of its unique animal species. This is re- 
sulting in activities looking toward their protection and 
preservation. 

The koala or ‘‘native bear,’’ an animal looking more 
or less like a bear but really a marsupial related to the 
kangaroo and the opossum, is an object of special solici- 
tude. In New South Wales and other regions where it 
has been exterminated, efforts are being made to rein- 
troduce it. 

The so-called marsupial wolf or thylacine, not so harm- 
less and good-natured as the koala, has been mercilessly 
hunted and now survives only in northwest Tasmania. 
The Government of Tasmania has lately taken steps to 
protect the survivors of the species, and now forbids the 
exportation of thylacine pelts. 

The Australian opossum is another animal that is 
being over-hunted. In the state of Victoria alone, which 
has a three-month open season, at least one million are 
killed annually, and conservationists are becoming con- 
cerned lest the fur trade destroy itself through its own 
over-eagerness for profits. New South Wales is the only 
state where the opossum is given official protection. 

Although there are laws on the books to protect the 
native animal and plant life of Australia and Tasmania, 
there are not enough rangers in service to secure proper 
enforcement. However, voluntary assistance of inter- 
ested persons is now being enlisted; and there is a 
movement on foot to establish nature sanctuaries and 
parks. 


ITEMS 
WITH a series of eight earthquakes, culminating in 
the destructive Caucasus shocks at the end of the month, 
April has maintained the high earthquake record of the 
first quarter of 1931, and has followed the example of 
the preceding month, which ended with the wrecking of 
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Managua on March 31. The total of major earthquake | 
for the year, up to April 30, now stands at 43. Lag | 
month’s quakes occurred on April 4, 6, 15, 19, 20, 22, 2% 
and 27. The last date was that of the destructive quake 
in the Caucasus region, though the telegraphic reports 
of it did not come out from Moscow until the twenty. 
ninth. None of the other seven quakes, fortunately, 
caused any notable damage to life or property. One, q 
very mild one, rattled dishes and doors and cracked , 
few ceilings in the Hudson and Mohawk valleys in Ney 
York State. This was on the twentieth. The secon 
and third quakes of the month, on the sixth and fifteenth, 
respectively, were mid-ocean earthquakes on opposite 
sides of the earth. The first agitated the Pacific Ocean 
bottom almost on the equator, in the neighborhood of 
the Caroline Islands, and the second occurred in the 
Atlantic, a little west of the Azores. 


CoAL mining accidents that only injured miners and 
did not kill them are being studied by the U. 8. Bureau 
of Mines. This does not mean that the Bureau of 
Mines neglects to study fatal accidents, but rather that 
it is extending the scope of its studies to include both 
fatal and non-fatal accidents in an effort to lower the 
figures of 100,000 men injured and 2,000 killed each year 
in the coal fields. Reports have already been received 
from about half the operating companies on non-fatal 
accidents that occurred in 1930. 


THE interior of the human ear can now be photo- 
graphed with a new camera developed by Dr. Richard 
Millar, director of the photography division of the 
Methodist Hospital of Indianapolis. The ear camera is 
hailed by the medical world as a distinct step forward 
in the treatment of ear diseases. For the first time in 
medical history a pictorial record of different stages of 
ear diseases can now be kept. The camera takes pic- 
tures 120 times as large as the inner ear. With the use 
of a special concave mirror, a powerful beam of cold 
light is focused ingeniously into the patient’s ear. The 
exposure is made through a hole in the center of the 
reflecting mirror which is turned to deflect the light from 
the lens of the camera. Heat is extracted from the 
light beam by passing it through a flat glass flask filled 
with ice water before it reaches the ear. 


A BIRD that displays something of the languor of the 
tropics is described by Dr. T. A. Jaggar, director of 
the Hawaiian Volcano Observatory. The malau bird, 
a unique inhabitant of Niuafou, one of the Tonga 
Islands, digs a hole three to five feet deep in the slope 
of the warm volcanic sand, lays her long, pink egg in 
the bottom, scratches her way out, filling the hole be 
hind her with sand, and lets nature do the rest. The 
sun heats the sand to from 85 to 95 degrees Fahrenheit. 
If the natives do not molest the egg and it is allowed to 
hatch, the young bird digs its own way out. The egg 
is the size of that of a goose. In another effort to save 
labor, different hens reoccupy the same holes over and 
over. 
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Latest McGraw-Hill Books 


Hilliard’s The Prevention of Disease in the Community 


By Curtis M. Hiuiarp, Professor of Biology and Health, Simmons College; 
Health Supervisor, Wellesley and Weston, Mass. 193 pages, 53x 8, 25 illus- 


trations. $1.75 
A concise treatment of the principal factors in the control of communicable diseases in the com- 


munity. 


Smail’s College Algebra 


By Luoyp L. Smam, Professor of Mathematics, Lehigh University. 450 pages. 
54 x 8. $2.50 


This textbook of college algebra is unusual in that a unified presentation has been secured by 
basing the arrangement and classification of material and manner of treatment on the function 
concept. 


Moyer and Wostrel’s The Radio Handbook 


By James A. Moyer, Director of University Extension, Massachusetts Depart- 
ment of Education, and Joun F. Wostret, Instructor in Radio Engineering 
and Supervisor in charge of Industrial Subjects, Division of University Ex- 
tension, Massachusetts Department of Education. 886 pages, 54x 8, illus- 
trated. $5.00 


This book is planned to provide radio engineers, operators and workers with a complete digest of 
authoritative radio data, both theoretical and practical, in one logically arranged and thoroughly 
indexed volume with descriptions, definitions, design data, practical methods, tables and illustra- 


tions in profusion. 


Fajans’ The Radioelements and Isotopes: Chemical Forces 
and Optical Properties of Substances 


By Kastmmir Fagsans, University of Munich. George Fisher Baker Non- 
Resident Lectureships in Chemistry at Cornell University Series. 125 pages, 
$2.50 


6 x 9, 34 illustrations. 


This book presents an explanation of the development of the problem of the origin of Actinium, 
a discussion in some detail of the phenomena of atomic linkage and the adsorption of ions and a 
consideration of several applications of the latter phenomenon. 


North’s The Community and Social Welfare 
? A Study in Community Organization 


By Crecm Cuare Nort, Professor of Sociology, Ohio State University. 


Graw-Hill Publications in Sociology. 359 pages, 6 x 9. $3.50 
A book discussing the welfare problems of the modern city, the specialized agencies that have been 
developed to deal with these problems and the building of adequate and effective welfare programs. 


McGRAW-HILL BOOK COMPANY, Inc. 
Penn Terminal Building 
370 Seventh Avenue New York 


| 9 
Send for copies on approval 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE LAST MISSING CHEMICAL ELEMENT 

It is claimed that the one remaining unknown chem- 
ical element, number 85, has been detected for a first 
time in sea-water, potassium bromide, and in a number 
of well-known minerals by a method of super chemical 
analysis so delicate that it can recognize one part in a 
hundred billion of water. 

The discovery is announced by Dr. Fred Allison, 
Edgar J. Murphy, Professor Edna R. Bishop and 
Anna L. Sommer, working at the Alabama Poly- 


-technie Institute. Two of these, Dr. Allison and Mr. 


Murphy, are the same scientists who a year ago dis- 
covered the next to the last unknown element, number 
87, next-door neighbor to radium in the chemists’ table 
of the ultimate building blocks of matter. Ninety-two 
elements now form the completed list. The new element, 
the 85th when the elements are arranged in the order of 
the weights of their atoms, is a family relative of iodine, 
long popular as an antiseptic. It has not yet been 
separated, for only one part in a billion is present in the 
substances examined. 

However, in their letter to The Physical Review, in 
which the announcement is made, the discoverers say that 
concentration of a purer form of the element from 
monazite sand, is being attempted and is making good 
progress. The ‘‘eka-iodine,’’ as Mendeleeff would have 
called it in his original periodic table, is being separated 
as the ‘‘85-ite’’ of lithium. Monazite sand is well 
known as the source of the cerium and thorium used for 
the mantles of Welsbach gas burners. 

Other materials in which number 85 has been found 
are: Kainite, a potassium magnesium sulphate found in 
the famous German Stassfurt salt deposits; apatite, 
which is a fluoride and phosphate of calcium and barium 
and fluorite, or calcium fluoride, as well as in the labora- 
tory reagents hydrofluoric and hydrobromic acids. 

An unexpected fact is noted that the acid formed from 
the new element, ‘‘85-ic’’ acid, does not show itself when 
nitric and hydrochloric acids, bromine and iodine are 
added to the solution, but reappears when so-called re- 
ducing agents such as the dioxide of sulphur are present. 

The new method of analysis depends on a strange 
phenomenon discovered a long time ago by Michael 
Farady. The Farady effect has to do with what hap- 
pens to a beam of light passing through a transparent 
substance placed between the north and south poles of 
a powerful magnet. The vibrations of the light beam, 
if polarized, that is, confined to one direction to start 
with, are found to have rotated on passing through the 
magnetised liquid. 

About a billionth of a second elapses after switching 
on the magnet before the influence on the light vibra- 
tions is observed in the liquid. This lag is found by 
Dr. Allison and his associates to be different for differ- 
ent substances. It is this delay that gives a means of 
identifying extremely small amounts of substances and 
in particular the first traces of the new chemical ele- 


ment 85. Because of its small amount the lag was not 
discovered until a year or two ago when Dr. Allison in- 
vented his new method of measuring it. No satisfactory 
explanation of the phenomenon can be given on present 
theories, a fact which adds still further to the scientific 
interest of the work. 

America seems to be making up for lost time in dis- 
covering the missing members of the chemical family, 
Until the discovery of illinium by Professor B. 8. Hop- 
kins at the University of Illinois in 1926, no element 
had first shown itself to an American investigator. 
Illinium’s discovery left only two more elements to be 
discovered in order to complete the chemical periodic 
table, that great generalization first discovered by the 
Russian, chemist Mendeleeff in the 1870’s. 

If the discovery of element 85 is confirmed by other 
investigators, the United States will have the distinction 
of having found the three last and therefore the most 
inaccessible of all the elements. Six elements have been 
discovered in the last seven years. Number 72, called 
hafnium after the city of Copenhagen, was discovered 
in 1923 by Professor D. Coster and Dr. Georg Hevesy. 
Numbers 43 and 75 were isolated in 1925 and 1926 at 
the University of Berlin by Dr. Walter Noddack and 
his collaborators and named masurium and rhenium. 


STATIONS FOR THE STUDY OF METEORS 

SPECIAL observing stations will be established by the 
Harvard College Observatory near the site of the Lowell 
Observatory at Flagstaff, Ariz., and two astronomers 
will continually watch the sky throughout the nights in 
order to record for science the meteors that constantly 
bombard the earth’s atmosphere from outer: space. 
Plans for this expansion of the Harvard College Ob- 
servatory’s work were announced by Dr. Harlow Shaj- 
ley, director. The actual observations will begin about 
October 1. 

Dr. Ernst Opik, astrophysicist at Harvard, this year 
on leave of absence from the University of Tartu in 
Estonia, and Professor 8. L. Boothroyd, of Cornell Uni- 
versity, will join with Dr. Shapley in the research. 

‘*One of the principal aims of the expedition is to 
determine the frequency of meteors throughout the year, 
and a second important aim is to determine their alti- 
tude in the earth’s atmosphere,’’ Dr. Sapley said. ‘‘In 
order to measure the height it will be necessary to work 
at two stations, separated by approximately twenty-five 
miles. At each station two observers will continually 
watch the sky throughout all the hours of darkness ex- 
cept when the weather and strong moonlight interfere. 
At each station one observer will observe the northern 
sky and the second the southern sky. In my opinion the 
meteors, which have been much too neglected by astrono- 
mers, are of high importance in problems of the upper 
atmosphere of the earth, the relation of meteors to com- 
ets, the nature and abundance of interstellar material, 
and in other problems of cosmic significance. ’’ 
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Recent Wiley Books 


Handbook of 


Chemical Microscopy 


By E. M. CuHamor and C. W. Mason 
Both of Cornell University 


Vol. IT 


This second volume is devoted to chemical reac- 
tions as studied under the microscope, with par- 
ticular reference to inorganic qualitative analy- 
sis and with emphasis on the time and labor- 
saving features of the super-sensitivity of the 
selected identity tests. 


Vol. II. $4.50 Vol. I. $4.50 


The Soil and the Microbe 


By SELMAN A. WAKSMAN and 
Rosert L. STARKEY 
Both of Rutgers University 


This book embodies the most advanced knowl- 
edge and scientific data concerning soil microbes 
and their réle in soil processes and plant growth. 
It presents a clear picture of the microscopic 
population of the soil, its numerous physiological 
reactions, and also the relation of these processes 
to the origin and formation of soil, to the cycle 
of elements in nature, and to plant nutrition. 


$3.50 


Foundations of Geology 
Being a Combination of Outlines of Physical Geology and 
Outlines of Historical Geology 
By the late Louis V. Pirsson, 
CHARLES SCHUCHERT and CHESTER LONGWELL 


All of Yale University 


This new book is divided into two parts, namely: Physical Geology and 
Historical Geology. There is now a desirable balance between the 
physical and historical parts of the text. Illustrations are chosen for 
their teaching value, and not merely to embellish. The book is excel- 
lent for first year students in geology. 


$5.00 


Electricity and Magnetism 


By ViINcENT C. Poor 
University of Michigan 


This book is well written in a concise and in- 
teresting manner. It is a direct path through 
the subject and in no sense a treatise. The 
vector treatment makes the book brief and to the 
point. The problems at the end of the first four 
chapters are illustrative, their purpose being 
primarily to arouse a critical attitude towards 
the text. 


$2.25 


Elements of Water Bacteriology 


With Special Reference to Sanitary Water 
Analysis 


By SamMvuEL C. PrEscorr 
Massachusetts Institute of Technology 


and CHARLES-Epwarp A. WINSLOW 
Yale School of Medicine 


5th Edition 


‘*A book of value to the water bacteriologist, 
and an essential text for the student who de- 
sires to acquire a fundamental comprehension 
of the problems with which he is to deal in 
actual practice.’’ 


$2.50 


John Wiley & Sons, Inc. 


440 Fourth Avenue, New York City 
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In addition to the naked eye observations of meteors 
for numbers and distribution through the night and 
throughout the year, and for measures of the height, 
an attempt will be made to determine the velocities of 
some of the meteors and to develop further the photog- 
raphy of such objects. 

Meteors, or shooting stars, are small pebbles or dust 
grains speeding at twenty to thirty miles per second in 
the Earth’s atmosphere at an altitude of forty to eighty 
miles. Only those of great brightness are recorded on 
photographie plates and the human eye can see those 
nearly one hundred times fainter. 

Dr. Shapley predicts that in a year there will be accu- 
mulated more satisfactory material on meteors than has 
ever been colleeted before. 


ADVANCES IN METEOROLOGY 

CHasING clouds in an airplane, to learn how fast they 
grow and to obtain other intimate secrets, is the new 
kind of meteorology that was described before the Wash- 
ington meeting of the American Meteorological Society, 
by Dr. J. B. Anderson, of the Naval Air Station at Ana- 
costia, D. C. 

Dr. Anderson wanted to learn something about the 
birth and growth of clouds in the more or less perma- 
nent layer that hangs over the Pacific coast of the United 
States. He was especially curious to find out the rate 
at which they piled themselves up into the air. He found 
that to keep his plane even with the top of one cloud 
he was studying he had to climb two or three hundred 
feet in a minute. 

How to get other weather data from the upper air 
without the expense of going up after it in an airplane 
was described by Dr. J. Patterson, of the Canadian 
Meteorologieal Service, Toronto. He has devised an 
apparatus that will flash back signals of temperature 
and pressure from an ascending small balloon as long as 
the observers can keep it in sight through a telescope. 

Hitherto, similar apparatus has been carried up ar- 
ranged to record its experiences with a pen on a slowly 
moving strip of paper. But to get the story it is neces- 
sary to wait until the balloon comes down again and 
then depend on the chance of the apparatus being found 
and sent back by some farmer or woodman. The new 
device is equipped with red and white electric lights fed 
by a flashlight battery. The mechanism is arranged 
in such a way that the order of flashing of the lights 
will tell the observer on the ground whether the balloon 
is passing from warm air to cold or vice versa. Simi- 
larly, another light signals by its flashings how much 
the barometric pressure is changing as the balloon rises. 

Dr. Patterson pointed out that this device should be 
especially useful to meteorologists in polar regions or 
other unpopulated parts of the world, where the ordinary 
registering instruments are useless through the impossi- 
bility of getting them back again. 

Gravedigging, an occupation as far removed from air- 
planes and balloons as can well be imagined, ean also 
be made to yield data of value to the meteorologist, 
Dr. C. L. Fassig, of the U. S. Weather Bureau, told his 
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hearers. In making a study of how deep frost gets int, 
the ground in winter, he had recourse to engineers anj 
contractors, and also to those melancholy laborers why 
prepare for each of us his last house. The data thy; 
gathered are expected to be of value to roadbuilders, 
construction firms and all whose business has to do with 
making holes in earth that may get frozen. 

A vivid report of weather in a region where ther 
is never any question whether the ground is frozen was 
made by Dr. W. C. Haines, of the U. 8. Weather Bureau, 
who was with Byrd in Antarctica. He told tales of 
taking observations in forty-mile blizzards with frost s 
thick on the lens of his instrument that it had to be 
scraped off with a stick; of powdery snow driven in 
through minute crevices jamming the clockwork of 
automatic recording devices; of ‘‘freeze-proof’’ ink 
frozen solid until it was diluted with alcohol and 
glycerin. The lowest temperature experienced during 
the year in Little America was 72.4 degrees below zero 
Fahrenheit; the highest, 35 above; an average for the 
whole year, 12.7 degrees below. 

In spite of all these difficulties, however, the meteoro- 
logical work was carried on successfully. Observations 
were taken daily at the base camp and on the over-ice 
expeditions. Over 400 sounding balloons were released 
and watched with instruments that made height and 
drift computations possible. Some of them were seen 
to aseend to as much as 30,000 feet. Kites and air- 
planes were used for capturing recorded data from 
aloft. A great mass of meteorologic data, the most 
complete ever compiled at ‘‘the bottom of the world,”’ 
came back from Antarctica with the triumphant retum 
of the Byrd expedition. 


THE LABRADOR CURRENT AND ICEBERGS 

THE Labrador current is weak this spring, and brings 
few icebergs. The warm Gulf Stream is taking advan- 
tage of this weakness to invade northern waters more 
deeply than usual. 

These are among the first results of the exploratory 
trip of the U. 8. Coast Guard vessel General Greene, 
under the scientific direction of Dr. Olav Mosby, a young 
Norwegian oceanographer who is making a study of ice 
movements and their causes in the waters off Labrador 
and Newfoundland. 

Only one berg has been sighted so far, Dr. Mosby 
stated in a report to Science Service. This was picked 
up in latitude 47 degrees 2 minutes north, longitude 52 
degrees 39 minutes west, and followed until it grounded, 
in latitude 46 degrees 36 minutes north, longitude 5° 
degrees 53 minutes west. Its drift was very slow and 
irregular, evidently mainly the work of winds and tide 
currents, indicating great weakness of the Labrador 
current, the usual highway of icebergs. 

Temperature reports from ships in the North Atlantic 
indicate unusually warm water for this time of year, and 
a notable extension of the Gulf Stream toward the north. 
Temperatures from 50 to 60 degrees Fahrenheit havé 
been reported from the latitude of the Grand Banks. 
These are ten or twenty degrees higher than those of 
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BIOLOGICAL and NATURAL 
HISTORY MATERIAL 


Zoological Groups 
Embryological Slides 
Botanical Life Histories 


Drosophila Cultures 


Catalogs on request: Address 


MARINE BIOLOGICAL LABORATORY 
Supply Department 
Woods Hole, Mass., U. 8S. A. 


Microscopical Preparations 
Botany, Zoology, Petrology, 
Diatoms, Fossil Plants, Textiles, etc. 
96 page Catalogue. Post free. 
We are the largest mounters in Great Britain. 


Flatters & Garnett, Ltd. 


309, Oxford Road, 
MANCHESTER, ENGLAND 


HgSpeed MIXERS 


Clamp to any a, operate from light cir- 
cuit, mix all - uids, maintain even temper- 
Also ature baths. Thousands used in sizes for 
Filters, 1 to 50,000 gallon tanks. 

Write for Catalogue 


Glass- 
lined ALSOP ENGINEERING 


West 60th St, New York 


NEW LISTS FINE SHELLS 


A Generic List of recent Mollusca cover- 
ing 34 sheets has just been issued and will 
be mailed to those interested. Nothing quite 
like it in’ existence. Also 5 sheets covering 
books on Conchology. Will quote prices on 
any Mollusca desired from any part of the 
World. Largest scientific stock in existence. 


WALTER F. WEBB 
Rochester, N. Y. 


202 Westminster Road 


New (8rd) Edition Just Published 


The Principles and Practice of 


PERIMETRY 


By Luruer C. Peter, A.M., M.D., Sc.D., 


F.A.CS. 

Professor of Ophthalmology in the Graduate School of 
Medicine of the University of Pennsylvania 
Ophthalmologist to the Hospital for the Graduate School 
of Medicine, University of Pennsylvania, Polyclinic- 
Medico-Chirurgical Section; to the Friends’ 
Hospital for Nervous and Mental Diseases ; 
and to the Rush Hospital for Consump- 
tion and Allied Diseases 


Octavo, 315 pages, with 194 engravings and 5 colored 


Cloth, $4.50, net 


N this new fourth edition, fully revised and 

considerably enlarged, the author clarifies and 

simplifies a complex and difficult subject, 
bringing it within the grasp of the student. 


The book covers the anatomy and physiology 
of the visual pathway and then proceeds to study 
the disturbances of its structure and function. It 
discusses the methods, technique, instruments and 
charts which are needed in diagnosis and includes 
all the many recent discoveries and changes which 
facilitate the task. Its colored plates and new 
and original drawings add greatly to the value 
of the work. 


LEA & FEBIGER 


Washington Square, Philadelphia 


plates. 


Second Edition: Revised and Enlarged 


THE RAT: DATA AND REFERENCE TABLES 
Memoir No. 6: 548 pages. Bibliography: 2206 titles 
HENRY H. DONALDSON 
Published by THe Wistar INSTITUTE 
Philadelphia, Pa., U. S. A. Price, $5.00 


WE SPECIALIZE IN REPAIRING Mi- 
eroseopes, Colorimeters, Scientific and 
Laboratory Instruments. Agents of 
mer Bausch & Lomb products. New and 
rebuilt microscopes for sale. We also 
buy used microscopes and parts. 


Soom Griner Co., 1108 Oak St., Kansas City, Mo. 


VISITRON 
PHOTOELECTRIC CELLS 


for SCIENTIFIC RESEARCH 
These celis are noted for their high sensi- 
tivity and long life. 
SEND FOR BULLETIN 119 


GM LABORATORIES INC 


1735, Belmont Ave. Chicago, U. 8S. A. 


Hoke 
Valves with hydrogen, | 
Oxygen or other gases 
Models-/ : ‘ 


New York City 


The Rat: A bibliography. 1924-19209. 
E. DRAKE and W. T. Heron. 
1353 titles—with subject index. 
Price—50 cents. 
Orders may be sent to 
The Wistar Institute, 36th Street & Woodland Ave., 
Philadelphia, Penna. 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 


Revised, Dark-field Edition (1927) now Available. 


The Old and the New in Microscopy, with a special chapter 
on Dark-field Methods and their Application. 


Postpaid, $3.50 
COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


SCIENTIFIC PERIODICALS 


Chemical, Medical and allied subjects. Complete 
files, volumes and copies, bought and sold. Kindly 
send us a list of your wants and items of which you 
may wish to dispose. 

B. LOGIN & SON, INC. 
29 East 21st Street New York, N. Y. 
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1924, the ‘‘poorest’’ iceberg year so far on record, when 
the ocean temperature stood at about 40 degrees at the 
same latitude. In 1929, the ‘‘richest’’ iceberg year, the 
readings were from 40 down to 34 degrees. During 
1929, 1,351 icebergs were sighted south of Newfound- 
land; 322 of them in April alone, as against a solitary 
one during the month just past. 

The mildest winter on record is reported from New- 
foundland. St. Johns harbor, usually frozen from late 
December until March, was ice-free this year, and no 
pack-ice drifted down from the North. Atlantic salmon 
were offered in the St. Johns market in January and 
February; these fish are not usually caught until May 
or June. 


STUDY OF OBESITY 

OVERWEIGHT is dangerous to the human body, but im- 
proper means of reducing weight may be even more so. 
Of the many women who in recent years have adopted 
ridiculous dietary measures on their own initiative, some 
have suffered from extreme under-nutrition or ill health, 
and some even have died. The so-called eighteen-day 
diet is deficient from every standpoint. These matters 
were recently discussed by Dr. Clifford J. Barborka, of 
the Mayo Clinic. 

It has been found that 70 to 85 per cent. of persons 
with diabetes are or have been obese, and that 50 per 
cent. of persons with high blood pressure are over- 
weight. Many of those with gallstones, abnormalities 
of the heart, varicose veins, excessive perspiration and 
eczema are fat, and the surgeon knows that overweight 
adds to the risk if patients must undergo operation. 

However, the condition seems to run in certain fami- 
lies. Then there are certain physiologic causes of in- 
crease in weight. The nursing mother tends to grow 
heavier; so does the patient who is convalescing from an 
operation or a prolonged illness. Increases in flesh are 
frequently seen at puberty, in pregnancy and after the 
change of life in women. 

It is an apparent paradox that certain persons get fat 
and that others do not on what appears to be equivalent 
diets. There can be no doubt that obesity is often the 
result of over-indulgence in food and lack of exercise, 
but certain persons gain weight on what appears to be a 
moderate intake of food, or even a restricted diet, and 
who take considerable exercise. 

What type of obesity is troubling a given patient may 
require a great deal of study by a physician. If dietary 
restriction is deemed necessary, the highly technical plan 
devised by Dr. Barborka can be applied under trained 
supervision. It is worth ‘while, by annual physical ex- 
amination, to keep track of changes in weight, and thus 
to learn whether an increase means the physiologic 
plumpness of good health, or whether it means danger 
to physical well being. Even if it is nothing to worry 
about, that is worth knowing. 


ITEMS 
THE lofty peak of Indrapoera, a voleano in Sumatra, 
has been set aside as a nature preserve by the Dutch 
Government. Cultivation on its slopes runs up to an 
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altitude of about 5,600 feet, but above this the land has 
been barred to plantations and lumbering. The new 
preserve contains about 25,000 acres, and reaches an 
altitude, at the summit of the mountain, of about 11,800 
feet. Elephants roam in its forests. On its summit 
grows an exceedingly rare species of primrose, known as 
Primula imperialis. This flower is found on the highest 
mountains in Java and Sumatra and on the mainland of 
Asia only in the Himalayas. 


THE University of Illinois has obtained a permit to 
excavate the Indian cemetery near East St. Louis, where 
a contractor has reported uncovering four skeletons in 
good condition, and traces of other skeletons remaining 
in place. Excavation at the site will begin at once, ac- 
cording to Dr. A. R. Kelly, archeologist of the Univer- 
sity of Illinois. The graves are on bluffs overlooking 
French Village near East St. Louis, Dr. Kelly said. Men 
who have dug and carted dirt away from the locality 
in the past two or three years have occasionally found 
human bones. How much of the cemetery remains is 
not known. 


THE heaviest and strongest railroad rail ever built 
for regular service will be rolled this month, according 
to Elisha Lee, vice-president, and W. 8. Franklin, assis- 
tant to the vice-president, of the Pennsylvania Railroad, 
in a report to the American Society of Civil Engineers. 
The new rail section weighs 152 pounds per yard as com- 
pared with the former 130 pounds and is the result of 
two years’ intensive study by engineers of the Pennsyl- 
vania Railroad and of the United States and the Bethle- 
hem Steel Companies. It will be rolled by the two steel 
companies. Although the new rail is only 22 pounds 
heavier than the present 130 pounds standard, it is 75 
per cent. stronger. It will be used where traffic is 
heaviest. The rail that will be used on the greater part 
of the road is a second new type which is only one pound 
heavier than the present standard, but 22 per cent. 
stronger. 


A SEA eagle that does not eat fish is the anomaly re- 
ported by Professor I. Aharoni, of the Hebrew Univer- 
sity in Palestine, in a communication received by the 
New York office of the university. Professor Aharoni 
captured several specimens of this eagle on a recent 
zoological collecting trip to the Lake of Antioch in 
Syria, a body of water known from antiquity but little 
explored by scientists. On examining their stomach con- 
tents he found the bones of mice and birds in consider- 
able quantity, but no traces of fish, in spite of the fact 
that this species is never found far from large bodies of 
water. Another very peculiar bird found on this trip 
was the Syrian darter, known locally as the oustalet. 
This is a waterfowl, nesting among the high reeds that 
cover the wide lake flats. Its nesting season is gov- 
erned by the height of the lake, for it can not build until 
the water has got low enough for it to break down the 
reeds. Then it piles up a criss-cross structure of stems 
with their sharp ends pointing outward, forming a for- 
midable defense against many of its enemies. 
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ANNOUNCEMENT 


may be obtained by application to - 


THE REGISTRAR 


80 East Concord Street 


School of | 
Medicine and Dentistry 


University of Rochester 


Medical School, Strong Memorial Hospital, 
School of Nursing and Out-Patient Department of 
the University of Rochester and the Municipal 
Hospital of the City of Rochester, all under one 
roof. Medical, Surgical, Obstetric, Pediatric, 
Dental, Contagious. and Neurological patients ad- 
mitted. Unusual opportunities for school and hos- 
pital codperation in medical and graduate dental 
teaching. 


Admission 


Medical candidates must have completed three 
years of college work with special requirements in 
chemistry, physics and biology. The entering 
elass will not exceed 50, men and women being 
admitted on equal terms. 


Tuition 


Charge for tuition will be $400 per annum, 
payable in equal installments at the beginning of 
each semester. 


For information address 
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School of Medicine and Dentistry 
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HOTEL CONSTANCE 
PASADENA, CALIFORNIA 


Fireproof 


European 
Modern 
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Make the Constance your headquarters while attend- 
ing the June meeting. 
Only 6 blocks from California Institute of 


Technology. 
Rates 
$4.00 to $6.00 
Parlor Suites ......... $7.00 to $15.00 


Every room with private bath. 
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The Wistar Institute 
Slide Tray 


Section through two trays, showing nesting feature 


[a ideal tray for displaying or storing slides. 
It carries forty-eight 1l-inch, thirty-two 1%- 
inch, or twenty-four 2-inch slides, and every slide is 
visible at a glance. Owing to the nesting feature, 
the trays may be stacked so that each one forms a 
dust-proof cover for the one beneath it, while the 
center ridges assure protection to high mounts. 
Made entirely of metal, they are unbreakable and 
easily kept clean. They form compact storage units. 
Twelve hundred 1-inch slides may be filed in a space 
fourteen inches square by eight inches high. 


Price, $1.00 each 
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THE WISTAR INSTITUTE 


Thirty-sixth Street and Woodland Avenue, 
Philadelphia, Pa. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


MICHELSON’S LAST EXPERIMENT 


Dr. ALBERT A, MICHELSON’s last measurements of the 
velocity of light, interrupted by his death, will be com- 
pleted. His associates, Dr. Francis G. Pease, of Mount 
Wilson Observatory, and Dr. Fred Pearson, who was Dr. 


Michelson’s assistant for twenty years, will finish the . 


experiment, still in progress, as originally planned by 
Dr. Michelson. 


But the world’s most precise determination of the- 


speed of light had progressed sufficiently far before Dr. 
Michelson’s death to allow him and his associates to 
arrive at a tentative value. ‘‘The tentative value for 
the velocity of light resulting from this experiment is 
about the same as that obtained by Dr. Michelson’s ex- 
periment on Mount Wilson,’’ Dr. Pease informed Science 
Service. 

Just four days before his death, Dr. Michelson dic- 
tated from his sick bed the outline of the scientific paper 
which will eventually announce to the scientific world the 
most precise value of light’s velocity, one of the most 
fundamental values in physics. 

The mile-long tube in which the present light experi- 
ments are performed is located on Irvine Ranch, near 
Santa Ana, south of Pasadena. In erecting this unique 
laboratory Dr. Michelson had the cooperation and sup- 
port of the Mount Wilson Observatory of the Carnegie 
Institution. 

The long tube in which the tests are made cost $50,000 
and took two years to complete. Its length’ was accu- 
rately measured by experts of the U. S. Coast and Geo- 
detic Survey with an accuracy of one part in a million. 
It is three feet in diameter and its welded construction 
made it possible to exhaust practically: all the air within 
it. To exhaust the thousands of cubic feet of air in the 
pipe, vacuum pumps are run day and night. Only 125 
cubic feet of air are left in the tube during the tests. 

The Michelson tube gives science’s first opportunity 
here on earth for measuring light’s velocity in vacuo. 
Dr. Michelson’s previous light velocity measurements were 
made by sending a beam of light from a distant moun- 
tain peak to a revolving mirror on Mount Wilson, where 
the famous Carnegie Institution observatory and world’s 
largest telescope are located. 

The 1926 experiments on light traveling twenty-two 
miles from Mount San Antonio to Mount Wilson gave a 
light velocity of 299,796 kilometers per second, or 
186,290 miles per second. This is believed to be accurate 
to within 4 kilometers per second or about three miles 
per second. So precisely will the velocity of light be 
known when the present experiments are completed that 
it will be possible to use the speed of light as a. measur- 
ing stick in precise surveying. 

Dr. Michelson made his first experiments on the veloc- 
ity of light shortly after he finished his studies at An- 
napolis and while he was still in the Navy. 


EXPLORATION OF GREENLAND 

ALTHOUGH colonized by the Norsemen before the year 
1000, Greenland is still a lure to scientific explorers. 

The loss of Professor Alfred Wegener, the German 
geologist and meteorologist, during the past winter 
while returning to the coast from an observational 
weather station established at the center of Greenland’s 
great ice cap, is an unfortunate sacrifice to the con- 
tinued scientific study of the largest of Arctic lands. 

Professor Wegener was the leader of the German ex- 
pedition which, in a coordinated program of research 
by British, Germans and Americans, undertook to locate 
and maintain three weather stations in that second cold- 
est area on the face of the earth, the great ice sheet of 
Greenland. 

He was widely known for his elaborate theory of the 
drift of continents which attempted to explain the dis- 
tribution of land masses of the earth upon the suppo- 
sition that all continents were once joined together and 
that they drifted apart forming the oceans as they now 
exist. Professor Wegener worked out this theory dur- 
ing the course of a previous voyage to Greenland some 
years ago. 

The Wegener theory of the origin of continents is not 
generally accepted by geologists, but his weather re- 
searches to which he sacrificed his life are likely to be 
of great scientific value. 

Augustine Courtauld, who has just been rescued from 
a weather observing station established by the British 
expedition, nearly made the supreme’sacrifice for science. 

Four nations have sponsored expeditions probing 
Greenland weather during the past winter. An American 
expedition from the University of Michigan has had ob- 
servers at two stations, while the British have also had 
two parties in the field. The Norwegians have manned 
one weather station. ; 

The U. S. Weather Bureau has received regular 
weather reports, sometimes twice daily, from five more 
permanently established weather stations of the Danish 
Government, all during the winter. The reports for 
some reason probably connected with radio transmission 
have been somewhat irregular in the past six weeks. 

This intensive study of Greenland weather is expected 
to yield sufficient data to estimate its influence upon the 
weather of America and Europe. From such research 
may come improved methods for forecasting some of the 
storms that are believed to be greatly influenced by 
Greenland conditions. 


THEORIES OF IMMUNITY TO DISEASE 

Srupies on theories of immunity or resistance to dis 
ease were reported by Dr. Arnold R. Rich, of the Johns 
Hopkins Medical School, at the meeting in Syracuse, New 
York, of the National Tuberculosis Association. Dr. 
Rich’s work may lead to a change in the present methods 
of treating certain infections. 
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The oldest mathematical document in the world, is now accessible to schools, col- 
leges, and public libraries in the form of two sumptuous volumes with translation, com- 
mentary, and facsimile colored plates. A scholarly presentation of mathematical pro- 
cedure as set forth by the Egyptian priest, Ahmes, nearly 4000 years ago. 


Published by 

THE MATHEMATICAL ASSOCIATION OF AMERICA 
’ Price $20.00 a set, postage extra. For sale to the public by 
THE OPEN COURT PUBLISHING COMPANY 

i 


337 East Chicago Avenue, Chicago, Illinois 
BIOLOGICAL and NATURAL | 


Placement Service of the Federation of 


e | 
7 me HISTORY MATERIAL | American Societies for 
| EXPERIMENTAL BIOLOGY 
] Zoological Groups || This Service offers a means of communication 
Embryological Slides between workers in Physiology, Biochemistry, 
| Pharmacology, and Experimental Pathology, who 
Botanical Life Histories — desire a change of location, and institutions 
: Drosophila Cultures which have vacancies to fill. Non-members of 


the Federation as well as members and Institu- 
tions are invited to register their needs. No 
fee is charged by the Service. 


Address the executive officer 


MARINE BIOLOGICAL LABORATORY | p, cw Edmunds University of Michigan 


Supply Department Il Pharmacological Laboratory Ann Arbor, Michigan 
Woods Hole, Mass., U. 8S. A. 


Catalogs on request: Address 


| 
l 
| | 
l 
| 
| 
| 


> 


Immunity may be acquired from vaccination with large 
doses of killed germs or from small doses of living germs 
picked up in the natural course of life. It protects the 
body from disease in two ways: by checking the growth 
of disease germs so that they die, and by preventing 
their spread to the rest of the body from their original 
point of entry. 

It is a well-known fact, Dr. Rich said, that when the 
human body acquires active immunity to a certain dis- 
ease germ, its tissues ordinarily become hypersensitive 
to the protein of that particular germ or bacterium. 
The next time the body is infected with that germ, the 
tissues at the point of infection are locally damaged and 
killed by amounts of the bacterial protein which are 
harmless to the normal body. Disturbing constitutional 
symptoms and even death may occur when amounts of 
the protein which would be harmless to the normal body 
find their way into the blood stream of the hypersensi- 
tive. The theory which Dr. Rich’s studies have contro- 
verted is that this hypersensitivity to the protein of the 
germ is a necessary and helpful accompaniment of the 
development of immunity. 

Dr. Rich stated that this is not the case, and described 
the series of experiments on which he based his opinions. 
He also recommended that investigators develop improved 
methods of freeing the body from this hypersensitive- 
ness in infections in which it acts to endanger the life 
of the patient. 

The problem is particularly important in connection 
with tuberculosis. By far the greater part of the de- 
struction of tissue which oceurs in tuberculosis is di- 
rectly a result of the hypersensitivity of the tissues to 
the protein of the tuberele bacillus. If this hypersensi- 
tivity is not necessary for the operation of immunity to 
tuberculosis, prevention of its damage by means of de- 
sensitization might be of great service to certain tubercu- 
lous patients. 

With Dr. Allan Chesney and Dr. T. B. Turner, Dr. 
Rich carried out experiments which showed that ac- 
quired immunity could be established without develop- 
ment of hypersensitiveness. 

Next he and Dr. J. Howard Brown injected the blood 
of hypersensitive immune animals into normal, non- 
immune ones. The normal animals could in this way be 
given immunity to the infection without being made 
hypersensitive. 

In the final experiment, Dr. Rich, with Dr. F. B. 
Jennings, found that if the hypersensitiveness of im- 
mune animals was entirely abolished by suitable methods 
of desensitization, the animals lost none of their im- 
munity, but were able to withstand millions of deadly 
doses of virulent germs. 

Dr. Rich also described studies which showed how the 
spread of disease germs is really prevented in the im- 
mune body. Formerly it was thought that this was ac- 
complished by the inflammation occurring as a result of 
the hypersensitivity. This was one reason why scientists 
considered hypersensitivity a necessary evil. Dr. Rich 
showed that such is not the case. Instead, the blood 
plasma and tissue fluids of the immune body act upon 
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the germs, changing them in such a way that they stick 
not only to themselves but to the cells and fibers of the 
tissues they have invaded. In this way they are kept 
at the original place of infection and are not able to 
spread into the body. 


THE DESTRUCTION OF COYOTES 

CoyoTEes, according to accepted tradition the most 
worthless and despised of all American beasts of prey, 
were the cause of vehement controversy at the recent 
meeting of the American Society of Mammalogists in 
Philadelphia. A special committee of the society, ap- 
pointed to study problems of predatory mammal control, 
came in with a sweeping condemnation of the program 
of the U. 8. Biological Survey, especially of its use of 
poison as a means for destroying undesired animals. 

As presented by the committee’s chairman, Dr. H. E. 
Anthony, of the American Museum of Natural History, 
New York, the report stated that ‘‘a crisis confronts the 
mammal life of our western states,’’ called for more ex- 
haustive study of the predatory animal problem before 
wholesale destruction of any species should be under- 
taken, and intimated that in its attack on coyotes the 
Biological Survey is playing favorites to a special in- 
terest, the livestock industry. Opponents of the Biolog- 
ical Survey’s program also stated that the distribution 
of poison baits results in the death of many fur-bearing 
animals other than coyotes, and further charged that 
considerable supplies of poison have been placed in the 
hands of livestock men who make reckless use of it. 

Representatives of the Biological Survey, under the 
leadership of Dr. Paul Redington, chief of the survey, 
defended themselves and their policy with vigor. There 
is no time to wait for long and laborious studies, they 
say, at least so far as the coyote is concerned. This ani- 
mal is inereasing rapidly, extending its territory and 
adapting itself to new conditions in a most disconcerting 
manner. Warfare against it has to be kept up and even 
intensified, lest it get out of control altogether. 

Strong denial was also entered to the charge that the 
Biological Survey is primarily a ‘‘ destructive agency.’’ 
Of eight million dollars available, a million was spent 
on research and four million on conservation, leaving 
less than half for all kinds of biological control work. 
Dr. Redington also denied that the use of poison is being 
greatly extended, even against coyotes. On the contrary, 
he stated, it is being reduced. In 1930, thirteen thou- 
sand ounces of poison were used; in 1931 this has been 
eut to ten thousand ounces; for 1932 a further cut to 
eight thousand ounces is anticipated. 

Traps and other means of destruction are used in 
preference to poison whenever practicable, Dr. Redington 
stated, and it is the intention of the Biological Survey 
to reduce the use of poison to the minimum allowed by 
necessity. 

Further denial was entered regarding the charge that 
general dissatisfaction exists among fur dealers. Rela- 
tively few animals other than coyotes are killed by the 
poisoned baits and fur men are becoming convinced on 
this point. In support of the Biological Survey’s con- 
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tention, a letter was produced from the officers of a new 
association of raw fur dealers, expressing satisfaction 
with the control work of the Biological Survey and en- 
dorsement of its principal policies. 

In the end, after more than an hour of debate, the 
society adopted the report, and also voted to continue 
the committee for another year under the chairmanship 
of Dr. Anthony. 


TRACES OF UNKNOWN EVERGLADES 
TRIBE 

First traces of the unknown prehistoric Indians who 
lived in the Everglades have been discovered by Mr. 
Matthew W. Stirling, chief of the Bureau of American 
Ethnology. Mr. Stirling has returned from several 
months of archeological exploration in Florida. 

On the very edge of the Everglades, near Lake Oke- 
chobee, Mr. Stirling encountered a great plan of earth- 


works, elaborately laid out in embankments and mounds, 


and covering an area a mile square. So large and con- 
spicuous are these earthworks, Mr. Stirling said, that it 
is surprising that no previous explorer has ever reported 
their existence or their significance. The nearest ap- 
proach to anything like them are the famous Fort 
Ancient earthworks in Ohio, which were also made by 
prehistoric mound-building Indian tribes. 

The most prominent feature of the Everglades site is 
a flat-topped rectangle of earth built 30 feet high and 
250 feet long. This was apparently the focusing point 
of attention for whatever ceremonies were held at the 
site. Earthen embankments enclose a court in front of 
this high place. Back of it a semi-circular bank of 
earth was raised. 

This is only a small portion of the earthworks. A 
curious formation consisting of a large semi-circular 
bank extends in front of the high place and its court. 


‘ Ang out from the semi-circle start a number of parallel 


lines of banks with circular mounds at the ends. Within 
the great semi-circle is a platform of earth six feet high 
and a quarter of a mile long. ; 

‘*The whole plan is laid out with remarkable pre- 
cision,’’ Mr. Stirling reported. ‘‘The parallel lines are 
straight as a string, and the semi-circles are so perfect 
that we can imagine some Indian walking around a 
fixed point with a string held taut, to mark the outline.’’ 

Excavations into this important site will be made next 
season. In his exploration visit, Mr. Stirling found pot- 
sherds on the edge of the site, showing that the in- 
habitants of the place were familiar with pottery. These 
Indians are the people who inhabited the Everglades be- 
fore the Seminoles came there from farther north in 
comparatively late times. 

Exeavation of a large burial mound made of sand 
was another achievement of the expedition. This mound, 
south of Key Marco, contained 250 burials of Calusa 
Indians, together with their possessions. The Stone Age 
of prehistoric America was almost the Shell Age in this 
region, for the Indians had shell hoes and axes, shell 
cups and ornaments. Stone was scarce, though a few 
stone implements brought in by traders from farther 
north were had. 
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It is Mr. Stirling’s view that this mound was the 
burial place of the Indians who left the ‘‘ biggest shell 
heap in the United States’’ famous in Florida. The 
shell heap, representing the refuse of some very large 
settlement, is two miles from the burial mound. 


ITEMS 

AN electro-magnet weighing 14 tons, erected at 
Leyden by the Siemens Halske Company of Berlin, will 
enable the wrenching apart of atoms as never before. 
This marks the realization of a dream of the late Dr. H. 
Kammerlingh Onnes, the first man to liquefy helium, 
who designed the magnet. The joint action of intense 
magnetic force with intense cold is likely to yield new 
secrets about atoms, is the belief of Professor Onnes’s 
successor, Professor W. J. Haas, who completed the 
work. Dr. Peter Kapitza, of the University of Cam- 
bridge, England, has recently constructed a similar 
magnet for use at extremely low temperatures with the 
same hope in mind. 

PATENTS on a plastic material similar to bakelite, but 
made from corn cobs treated with cresylic acid, have 
been granted to Professor O. R. Sweeney, and have been 
assigned by him to Iowa State College. The material 
is highly resistant to chemical and electrical action and 
is intended primarily for insulation. 


A GIANT dinosaur skeleton, seventy feet long from nose 
to tail-tip and twelve feet high at its humped-up hips, 
has just been mounted in the U. 8. National Museum, 
and will be ready for public inspection within a few 
days. The huge reptile, which belongs to the genus 
known as Diplodocus, has been seven years in prepara- 
tion. A corps of scientists and technicians, working 
under the direction of Charles W. Gilmore, have spent 
over 2,500 working days, the equivalent of one man’s 
time for nine years, carving the fossil bones out of their 
embedding matrix of stone, finding the right places for 
them in the skeleton and building the carefully fitted 
supporting framework of wrought iron. | 


MINERAL oil seals and preserves for more than a year 
between 1,500 and 2,250 dozen eggs an hour in a new 
electrically driven machine for processing eggs. After 
the eggs are properly candled, graded and cleaned they 
are put on an endless, moving belt in groups of three 
dozen and carried through a hot bath of mineral oil 
which hermetically seals the shells, aecording to The 
Electric Journal. It is said that no other chemical or 
physical change occurs and that weight, color and ap- 
pearance remain the same. 


Rural electric power lines can be run underground 
cheaper than they can be strung on poles overhead, a 
report to the National Electric Light Association indi- 
cates. Thus it may be possible for farming areas to 
enjoy underground electrie distribution, which is now 
confined largely to better business sections and exclusive 
residential districts. The report urges underground 
conductors for single-phase, or two-wire, circuits that 
will not be changed to three-phase, or three-wire circuits, 
for a number of years. The cost of installation is said 
to be $830 per mile. 


| 
| 


May 29, 1931 SCIENCE—ADVERTISEMENTS 9 


TEXTBOOK NEWS FROM MACMILLAN 


Holmes’ 


INTRODUCTORY 
COLLEGE CHEMISTRY 


Revised 


In its new edition this for a of rot 

: t} shorter and somewhat less difficult than the author’s Genera m- 

text @. more eseall istry, led to the writing of this Introductory College Chemistry, pub- 

adapted to the needs of lished May fifth in its second edition. It is a college text in every sense 

lleg lasses ose of the term, but it has been specifically designed for students entering 

college without high-school chemistry. In revised form it follows rather 

of students who have had closely the topics and arrangement of the latest edition of the more 

; traini in advanced book, which was published a year ago. But it is about a 

ng hundred pages shorter than the General Chemistry, and correspondingly 
chemistry. less difficult. 


Its clear, direct style, the many pictures and diagrams, the constant 

It is application of theory to the chemistry of every-day life and especially 

to modern industrial processes, have always made this book interesting 

Based on modern to students, and, consequently, unusually teachable. Revision has 
strengthened these features. Many new drawings, charts and photo- 

theory graphs have been introduced. The recent startling progress in industrial 
chemistry has been duly described. Hydrogenation of petroleum, the 

S&S newer methods of making industrial alcohols, the new use of anhydrous 

P ammonia as a convenient source of hydrogen, helium developments, neon 

Full of references to in- tubes, the latest knowledge of vitamins, the tremendous recent changes 
dustry and every- in the aluminum industry, and the newest alloys are all given up-to-the- 


minute treatment. 
day life 
In addition, Professor Holmes has now translated the most modern 
ma theories of chemistry into terms intelligible to the elementary student— 


the electronic structure of the atom is cited with increasing emphasis 
Lavishly illustrated from the very first. He has added several new chapters concerning both 
theory and industrial practice. They include: Chapter XXIII, Structure 
a of the Atom. Radioactivity; Chaper XXVI, Nitrogen Fixation; Chapter 
XXXIII, Cellulose and Its Esters. Rayon; and Chapter XXXVI, 
More interesting and Photochemistry. a to make the book still more teachable, he has 
increased the number of questions, problems, and references, and added 
teachable than ever a Chapter Outline which will serve as a review for each chapter. 


Holmes’ 
bound in water-proof, 


acid-proof fabrikoid GENERAL CHEMISTRY 


INTRODUCTORY Revised 1930 
550 pages For use with students who have had a preparatory- 
Cr. 8vo, $3.25 school course in chemistry or with mixed classes. 
GENERAL . 160 institutions 


654. pages used this text during the current year 


Cr. 8vo, $3.50 


60 Fifth Avenue MACMILLAN New Yorks 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE AURORA BOREALIS 
THE Aurora Borealis, least understood of heavenly 


phenomena, is not as distant from the earth as has pre- 
viously been thought. Fifty to seventy-five miles from 
the ground is the height fixed in a report made to the 
Royal Society of Canada, meeting in Toronto on May 21, 
by Professor J. C. McLennan, Dr. Hugh Wynne-Roberts 
and Dr. H. J. C. Ireton, of the department of physics 
of the University of Toronto. 

Utilizing the fact that the northern lights are visible 
farther south in eastern Canada than anywhere else in 
the northern hemisphere, the physicists photographed 
displays last January and February. They set up two 
observing stations near James Bay. One was at Black- 
smith Rapids, 50 miles from Moose Factory, and the 
other at Coral Rapids, 30 miles farther south. The sta- 
tions were connected by telephone lines and each was 


_ provided with cameras similar to those used in aerial 


surveying. 

When the aurora was visible from both stations, the 
photographers focussed their cameras on areas of the 
sky selected by telephone, and took simultaneous pic- 
tures. The exact times :vere compared by telephone and 
checked against a master clock. Reference points in the 
heavens were provided by the stars, photographed on the 
plates at the same time. When the plates were devel- 
oped and compared, the heights of shafts of light re- 
corded at both places were calculated by the same tri- 
angulation methods used in surveying. In this case 
instead of a horizontal triangle, the physicists computed 
a vertical triangle with one side as the line joining the 
two observing stations. 

The results show that the auroral flashes may occa- 
sionally lie 155 miles over the earth. Less than 100 miles 
is the usual height, however. This result agrees with 
similar measurements obtained in Scandinavia. 

According to the Vegard hypothesis, the aurora is 
caused by the impinging of ultra-violet rays in the 
heavens on crystals of solid nitrogen. This view has 
long since been abandoned by physicists, however, and 
this report adds weight to the conclusion that some ex- 
planation other than the nitrogen hypothesis must be 
found for the aurora. 


A GIANT DOUBLE STAR 

THE greatest double star yet measured, 184 times as 
massive as the sun, was described before the joint meet- 
ing of the Royal Society of Canada and the Royal As- 
tronomical Society by Dr. J. A. Pierce, astronomer at 
the Dominion Astrophysical Observatory at Victoria, 
B. C. Dr. Pierce’s results were obtained with the col- 
laboration of Dr. J. 8. Plaskett, director of the observa- 
tory where he worked. 

The star was first recorded at the great observatory 
at Mount Wilson, California, between 1920 and 1924, 
when preliminary spectroscopic observations were made 


on it. Further investigation of the star fitted into the 
research program of the Victoria observatory, and the 
announcement is the result of spectroscopic and other 
photographs made with the 72-inch reflecting telescope 
there. 

Like all double stars, the newly-measured giant con. 
sists of two great glowing spheres, instead of a single 
one like our sun. These constantly circle round each 
other, the period for the full circuit in the present case 
being 56 days. The two component spheres are of un- 
equal size, one being 134 times as massive as the sun, 
the other only 50. The star is receding from the part 
of the universe we are in at the rate of nearly five miles 


a second. 


STUDY OF YEAST CELLS 

New facts on the chemical control of the life processes 
of the yeast cell were reported to the Royal Society of 
Canada, on May 21, by Dr. Helen Stantial and Dr. W. 
Lash Miller, of the chemistry department of the Univer- 
sity of Toronto. They have found that acetate of soda 
and certain sugars will send yeast into a spore or sleep- 
ing stage. 

It was Dr. Miller who two years ago surprised biolog- 
ical investigators by announcing at a meeting of the 
Royal Society the chemical formula for a substance, 
similar to but not identical with the vitamins, which is 
necessary for the growth of yeast. 

Dr. Miller chose yeast cells because each microscopic 
yeast plant is composed of only one cell. This simplifies 
the investigation. Yeast cells, less than a thousandth 
of an inch in diameter, can be brought up in large fami- 
lies all alike, and they can be watched at work under the 
microscope. Their activity shows itself by certain chem- 
ical changes which can be found by analysis. In addi- 
tion to being easy to work with as material for biological 
experiments, the yeast cell goes through the same changes 
as the cells of larger living things. 

Dr. Stantial and Dr. Miller can now do some of the 
things by means of lifeless compounds for which elusive 
vitamins, extracts of glands or blood serum preparations 
were thought necessary. They have discovered that 
yeast grown with grapefruit juice would readily form 
‘‘spores,’’ or go to sleep. This spore-forming behavior 
is sometimes resorted to by yeasts dried-up or deprived 
of food material. Analysis of the juice of grapefruit 
showed the constituents which serve as a sleeping powder. 
They are now inquiring whether yeasts which have 
‘‘spored’’ can remember processes they have been 
taught. This experiment is of interest in the science 
of heredity. 

Inosite, an alcohol, the magic compound previously 
announced as one of the essentials for growth, may be 
the agent which makes the cells break in two. On a diet 
containing insufficient inosite, giant yeast cells, or clus- 
ters stuck together, can be produced. 
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TEXTBOOK NEWS FROM MACMILLAN 


Curtman’s 


QUALITATIVE CHEMICAL 


ANALYSIS 


From the Standpoint of 
Equilibrium and the Ionization Theory 


By 


the Laws of 


LOUIS J. CURTMAN 


Of the College of the City of New York 


A book which treats in one volume 


THE THEORY 
THE PRACTICE 
THE CALCULATIONS 


of Qualitative Chemical Analysis 
in sufficient detail to make any 
auxiliary texts unnecessary 


As a textbook of theory it bridges the gap be- 
tween the elementary course and this advanced 
study. 


Part I is a book of theoretical principles, 
with special stress on the theory of ioni- 
zation, chemical equilibrium, solubility 
product, complex ion formation, and oxi- 
dation-reduction. It imeludes_ typical 
numerical problems. 


The treatment of equations and calculations 
minimizes the student’s mathematical difficul- 
ties. 


Part III is a book on equations and cal- 
culations. Its clear explanations, ample 
illustrations, and practice problems will 
give the student facility in these elements 
of the course. 


As a laboratory guide it contains directions 
worked out with painstaking care to meet the 
student’s needs, and sufficient for two semes- 
ters’ work. 


Part IV is devoted to the laboratory work 
essential to a one-semester course in quali- 
tative analysis. It treats the metals very 
thoroughly, the acids in less detail, and 
teaches the identification of simple sub- 


stances. For students who wish to devote 
another semester to the subject Part V 
has been provided. It considers the acids 
minutely and supplies procedures for the 
analysis of complex mixtures. 

The detailed directions encourage safe, 
efficient, and intelligent execution. Each 
analysis is outlined under two heads, Pro- 
cedure, and Notes. Under Procedure are 
given the actual directions; under Notes 
the student will find suggested techniques, 
explanations, warnings, precautionary 
measures, and many bits of information 
which the author has gleaned through 
years of teaching. 


The author’s Individual Reagent System is de- 
scribed. 


While the text does not preclude the use 
of the usual system of reagents, Professor 
Curtman explains his own very successful 
individual system in order that interested 
teachers may establish it in their labora- 
tories. 


The reference features will simplify the stu- 
dent’s work and enrich its results. 


While working directions for performing 
preliminary experiments are given in this 
book they have been supplemented with a 
description of all the important reactions 
in qualitative analysis for study and 
reference. A unique sixteen-page Table 
of Analytical Constants in the appendix 
shows the molecular weight, color, solu- 
bility product, and general solubility of 
hundreds of substances. Further tables 
of atomic weights, solubilities, logarithms, 
ete., etc., provide almost every fact the 
student could need for reference. 


Bound in water-proof, acid-resis- 
tant fabrikoid. 
Cr. 8vo, 540 pages, $3.75 


9 00 Fifth Avenue 


MACMILLAN 


New York 
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DIET AND CANCER IN MICE 

Diet is not responsible for the development of cancer, 
it appears from experiments reported by Sir Leonard 
Hill to the British medical publication, The Lancet. 
Sir Leonard described his studies of mice on different 
diets and different beddings, which he conducted in the 
National Institute for Medical Research. 

‘*Cancers have occurred indifferently in mice on all 
diets and on all beddings,’’ he reported. ‘‘ The signifi- 
cant influence has been age.’’ 

The mice were kept on five different diets as follows: 
an approximately natural diet for wild mice, consisting 
of barley, oats, wheat and fresh green food; a canteen 
lunch diet of cooked meat, vegetables with the usual 
amount of common salt, pudding and canned fruit; a 
canteen tea diet poor in vitamins, consisting of white 
bread, margarin, rock cakes and biscuits; a diet found 
to be the average one of Essex farm laborers, low in pro- 
tein value, and the same diet of which a third had been 
browned by frying, in order to see whether cancer-pro- 
ducing proaucts were produced in food by such burning. 
Some of the stocks of mice were fasted two days each 
week to determine whether abstinence had any effect on 
cancer-production. 

While some of the diets had an effect on the size of 
the mice and their reproductive ability, there was no 
effect on the development of cancers. Cancers occurred 
spontaneously in the mice, two fifths of these tumors 
occurring in mice dying between the ages of one and 
one half and two years. Three years in a mouse cor- 
responds to very old age in a man, Sir Leonard pointed 
out. About one third of the cancers occurred in mice 
dying between two and two and one half years. 

Besides reporting his investigations of mice, Sir 
Leonard recounted observations on the relation of cancer 
and diet made by other investigators. In this connec- 
tion he quoted a report of the Imperial Cancer Research 
Laboratory as follows: ‘‘There is no reliable evidence, 
experimental, statistical or clinical, which would indi- 
cate a causal correlation between cancer and the ab- 
sence, or the presence, or the excess of any particular 
dietetic constituent. Sensational statements to the con- 
trary are unfounded and ill-considered, and only serve 
te alarm the public.’’ 


INHERITANCE OF LONGEVITY 

OLIVER WENDELL HouMEs’s advice to ‘‘advertise for 
a couple of parents both belonging to long-lived fami- 
lies’’ in order to live to a ripe old age has been tested 
actuarily by Dr. Raymond Pearl and his associates in 
the department of biology of the School of Hygiene and 
Public Health of the Johns Hopkins University, at 
Baltimore. 

He finds that longevity is inherited and that there are 
scientific grounds for the widely prevalent idea that 
length of days tends to run in families. Preliminary 
results of his extensive studies of the inheritance of 
longevity are reported in the current issue of Human 
Biology, and they promise to cause geneticists to con- 
sider length of life as much an inheritable family trait 
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as color of eye, shape of head, form of nose or other 
physical features. 

Thousands of family history records collected by Dr, 
Pearl’s department were used in the investigation, 
Using methods by which life insurance companies (de. 
termine the life tables upon which they base their rates, 
Dr. Pearl reports, ‘‘that the expectation of life of song 
of fathers dying or living at 80 or over years of age, 
is greater at all ages from birth on than the expectation 
of life of sons of fathers dying at ages between 50 
and 79 years inclusive, and is still greater than the ex- 
pectation of life of sons of fathers dying under 50 years 
of age.’’ 

In order to establish still more soundly the conclu- 
sions, Dr. Pearl also studied the expectation of life of 
parents of long-lived sons and daughters in comparison 
with the expectation of life of parents of short-lived sons 
and daughters. Many other similar actuarial compari- 
sons were made. 

Parents of children dying at 50 years or over live 
longer by 7 to 28 per cent. than parents of children 
who die under 50 years of age. Grandparents whose 
children live to over 50 years of age themselves by the 
life tables have lifetimes 7 to 59 per cent. longer than 
the grandparents with shorter lived children. 

Over half a million years of life were contained in the 
records upon which the studies were based. Extensive 
pedigrees of over 100,000 members of white Baltimore 
families were available for the study, each record of 
which was obtained by a trained field worker. 

Dr. Karl Pearson, the famous English biometrist, and 
Alexander Graham Bell, inventor of the telephone, made 
studies of the inheritance of longevity which Dr. Pearl 
considers are based on inadequate evidence and faulty 
methods, and therefore do not give a correct picture of 
the true relations. 


EUROPEAN MUSEUMS 

Museums in Europe are not only unlike those in 
America, but the museums of one European country dif- 
fer from those of another country, members of the 
American Association of Museums were told at their 
meeting in Pittsburgh, on May 22, by Mr. Laurence V. 
Coleman, director of the association. 

‘¢Three quarters of Germany’s 1,500 museums deal 
with folk-lore or history. A majority of France’s 1,000 
museums are devoted to art or archeology. Three fifths 
of England’s 500 museums are general in character.’’ 

Most museums in Europe are owned and supported by 
local or national governments. Gifts of funds are not 
an important source of support for such institutions — 
abroad. Museums in foreign countries are used in edu- 
cation rather differently from the United States usages. 

‘‘Museums are intimate expressions of the social 
order,’’ Mr. Coleman explained, in accounting for the 
trend which museums have been taking in various coun- 
tries. ‘‘We should expect, then,’’ he added, ‘‘to find 
a close relationship between museum development and 
the course of society. A glance at history is almost 
startling in its revelations of the intimacy of this bond. 
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TEXTBOOK NEWS FROM MACMILLAN 


Talbot's 


QUANTITATIVE CHEMICAL 
ANALYSIS 


- Seventh Edition 
L. F. HAMILTON 


Associate Professor of 
Analytical Chemistry 


and 


Revised and Rewritten by 
S. G. SIMPSON 


Instructor in Chemistry 


Massachusetts Institute of Technology 


This seventh edition of the late Professor Talbot’s textbook 
retains the conservative treatment characteristic of previous 
editions, but its content has been considerably changed to 
accord with advancing knowledge of the subject and new 
teaching demands. The editors have embodied in the revision 
the results of their long experience in using the text and have 
made certain important changes and additions as follows: 


An improved treatment of 


STOICHIOMETRY 


In the former edition this subject was taken up 
briefly in Part IV, at the end of the book. Users 
of the new text, however, will find detailed dis- 
cussions of stoichiometry distributed throughout 
the text, parallel with the related topics in the 
procedures and theoretical discussions. In this 
connection numerous illustrative problems are ex- 
plained. 


New and more plentiful 
PROBLEMS 


About 225 problems, with answers, are available 
for study. These problems, most of which are 
new, are not given as an aggregate as before, but 
are divided into groups with each group following 
the corresponding discussion and illustrative ex- 
amples in the text. 


Changes in 
LABORATORY PROCEDURES 


Among the changes in the laboratory procedures 
may be mentioned the inclusion of the analysis of 
chloride by the indirect precipitation method, 
the substitution of the determination of sulphur 
in pyrites for the determination of sulphur in 
barium sulphate, the expansion of the procedures 
for the analysis of brass to cover the analysis 
of bronze, and the inelusion of a discussion of 
potentiometric titrations. 


A very practical 


BINDING 


A handsome red fabrikoid has been chosen for 
the binding of this book. Waterproof and acid- 
resistant, the fabrikoid makes an exceptionally 
practical cover for a bcok which will constantly 
be used in the laboratory. 


These new features, together with the dependable qualities of this time- 
honored text, recommend this seventh edition. 


Fabrikoid Cr. 8vo 


253 pages $2.50 


by Fifth Avenue 


MACMILLAN 


New York us 
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‘*Observe what social upheavals have done for art 
museums alone. The French Revolution produced the 
idea of museums for all the people. The industrial revo- 
lution made public institutions out of the private col- 
lections which the Romantic revolution had induced and 
it gave art museums an active rdle by setting them up 
as fortresses against invasions of the machine. The 
‘Financial Revolution’ enabled the machine age to 
achieve new values, and thus it has induced museums for 


_ the first time since the Crystal Palace Exposition to look 


without fear upon their own day and time.’’ 


THE S-ROTOR ; 

THE S-rotor, a new, simple and inexpensive type of 
windmill which, in addition to its chief duty as the 
world’s most efficient harnesser of power from moving 
air, will ventilate buildings, generate power from the 
tides and draw smoke from stubborn chimneys, was de- 
scribed before the aeronautic division of the American 
Society of Mechanical Engineers, meeting in Baltimore, 
by its inventor, S. J. Savonius, of Helsingfors, Finland. 

Mr. Savonius began work on the S-rotor several years 
ago after his interest had been aroused by the success 
of Anton Flettner, the well-known inventor of the rotor 
ship. To make an S-rotor, so named after similarity 
between its cross-section and the letter S, a Flettner rotor 
was cut in half vertically and the halves separated along 
the cutting plane. Thus a vertical rotor that will turn 
equally well regardless of the direction of the wind is 
made. 

Although rotors of this type are more efficient than 
ordinary windmills, they cost no more to make. They 
are coming into wide use in Europe where one of the 
manufacturers is Anton Flettner, who is recouping some 
of the fortune consumed in the exploitation of his rotor. 

As a ventilator, the Savonius rotor was said to be 
operating efficiently where ordinary cowls have failed. 
It develops uncommonly strong suction power. In the 
water the rotor operates the same way it does in the air, 
but since water is about 800 times,as heavy as air the 
power generated is greater in proportion. One of its 
advantages as a tidal motor is that it always turns in 
the same direction regardless of whether the water is 
ebbing or flooding. 

Mr. Savonius did not make exaggerated claims for 
his invention. _ He said that it is not suitable for power 
plants of such magnitude as those contemplated by 
Georges Claude in his recent experiments in Cuba, but 
that it is adapted to small and inexpensive plants work- 
ing in a river or tidal creek and that as such it could 
extract a considerable amount of power for use in irriga- 
tion and for supplying light and power to farms and 
villages. 


ITEMS 
Fire has destroyed the computing room of the Smith- 
sonian Institution Astrophysical Observatory station on 
Montezuma Mountain, Chile, and as a result the study 
of the sun’s radiation conducted by observers there will 
be delayed slightly. Each day on that mountain peak, 
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nearly 9,000 feet above sea-level, two investigaty, 
measure the radiation of the sun, and cable the regy;, 
to Dr. C. G. Abbot and his associates of the Smithsonia, 
Institution. The solar constant so determined igs jy. 
tributed throughout the world by radio and promis 
to be a fundamental inconstant of nature, of use jy 
making long-range weather forecasts. The fire loss jus, 
reported to Washington by Clay P. Butler, director, ang 
Walter Watson, Jr., assistant, did not affect the actug) 
observing instruments, but the loss of charts and re. 
ords will prevent computation of the daily cable fy 
about two weeks. 


OBSERVATIONS of a comet at the great distance of 
588,000,000 miles, or about 6.33 times the distance of 


the sun from the earth, have given astronomers ground | 


for thinking that it will be observed completely aroun( 
its orbit, and that it will return to the neighborhood of 
the sun without ever having been out of sight. A study 
of the Schwassmann-Wachmann comet, discovered last 
winter by two German astronomers, indicates that it wil] 
probably establish this new record, according to Dr, 
George Van Biesbroeck, of the Yerkes Observatory. When 
first photographed, on December 16, it was of the sixteenth 
magnitude, far too faint to be visible to the naked eye, 
A second photograph, made on February 11, showed that 
it had brightened to the twelfth magnitude, which is 
also much below naked-eye visibility. A month later it 
was again of the sixteenth magnitude. It is now so far 
away that it will probably not become greatly fainter. 
Only about two years will elapse before it reaches 
aphelion, the point of greatest distance from the sun. 


Stupies of rubber and cellulose are reported by Pro- 
fessor Kurt H. Meyer and Dr. H. Mark, of the I. 6. 
Farbenindustrie A. G. By correlating the evidence frou 
X-ray and chemical investigations with those of micro 
scopic form it is now possible to have a clear idea of the 
arrangement of the atoms. It is easy to understand 
how a simpler substance like sugar, for instance, is built 
up as there the molecular units are laid regularly side by 
side like the bricks in a wall. The molecules of cellulost, 
the tough, fibrous material of wood, cotton, linen and 
paper or the carbon and hydrogen atoms of rubber, hov- 
ever, are linked together in a network resembling a spongt 
where it is difficult to say where one brick leaves off aul 
the next begins. 


Tue whole width of the Pacific, from Mexico to tle 
Philippine Islands, was traversed by a drifting bottle 1 
about a year and a haif, according to a report recent!) 
made to the U. S. Hydrographic Office. The bottle, 


which was picked up on February 23, in latitude 11 de 


grees 53 minutes north, longitude 124 degrees 10 minutes 
east, contained a paper stating that it had been throw 
overboard by Second Officer C. E. Carlsen, of the Amer 
can steamer Castle Town, on August 11, 1929, in latitude 
18 degrees 38 minutes north, longitude 124 degrees ! 
minutes west. It had drifted about 7,900 miles. 
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Again 
Advances 
Microscope Design 


When BAUSCH & LOMB first announced the 
Drum Nosepiece for Wide Field Binocular Micro- 
scopes an event was marked in the history of 
microscopy comparable in importance to the in- 
vention of the first revolving nose- 
piece. Now comes the first radical 
improvement in the Drum Nose- 
piece ... another historical mile- 
stone. 


Formerly the Drum Nosepiece contained three pairs of matched objectives, which 
were non-removable. The New 1082 Drum Nosepiece contains only one pair of 
objectives (the 0.7X) permanently mounted. The other two pairs can be readily 
removed by simply sliding out the objective mount. Other objectives similarly 
mounted can be quickly substituted. In all other respects the well-known KW series 
of wide-field microscopes remain the same. 


Write for complete information. 


BAUSCH & LOMB OPTICAL COMPANY 
642 St. Paul Street « » Rochester, New York 


| 
| 
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GREATER VISION THP 
BAUSCH 
LOMB 
7 akers of Orthogon Eyeglass Lenses for Better Vision £ 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


BALLOONS AT HIGH ALTITUDES 

PRorEssokR AUGUSTE PiccarD and Dr. Charles Kipfer, 
who have gone up to a height of over 50,000 feet, have 
been more fortunate as well as more successful than 
previous balloonists, many of whom have been martyrs 
to the conquest of the atmosphere. 

The record balloon ascent in November, 1927, by Cap- 
tain Hawthorne C. Gray, of the U. S. Army, ended fatally 
for him. After several previous narrow escapes, Captain 
Gray reached 43,000 feet but, accidentally cutting his 
oxygen tube, died from suffocation before reaching the 
ground at Sparta, Tennessee. On a previous ascent he 
lost consciousness only to find himself falling at about a 
thousand feet per minute. Throwing ballast overboard 
frantically he fortunately landed on some telegraph wires 
without harm. On another occasion he had to use a 
parachute to save his life. 

The record for heavier-than-air machines is about the 

same figure. A height of 43,168 feet was reached by 
Lieutenant Apollo Soucek, of the U. S. Navy. 
_ A new method for finding high altitudes and a record 
for two men was the outcome of a more recent and for- 
tunate flight with an airplane, piloted by Captain St. 
Clair Street, of the Army Air Corps. Photographs of 
Dayton, Ohio, were taken from this machine by Captain 
Albert W. Stevens at a height of 40,000 feet. 

Lightning, another hazard of high-flying balloons 
which depend on inflammable hydrogen instead of the 
helium such as used in the airship Los Angeles, caused 
the deaths of Dr. C. L. Meisinger, of the U. 8. Weather 
Bureau, and Lieutenant J. T. Neeley, of the Army Air 
Service, in 1924, over central Lllinois. In making a 
series of balloon flights to learn the behavior of storms 
at great heights, Dr. Meisinger and Lieutenant Neeley 
were finally the victims of a thunderstorm which set fire 
“9 their balloon, an accident they had feared but had 
luckily escaped in previous ascents. The height reached 
by the Piccard balloon is only half as high as the 20 
miles reached by small pilot balloons carrying no persons. 

There is some doubt as to whether anything of value 
will be added to our knowledge of cosmic rays as a result 
of his flight as has been claimed. In 1922 Dr. Robert 
A. Millikan and Dr. I. 8S. Bowen, of the California Insti- 
tute of Technology, sent their cosmic ray electroscopes 
to a height of nearly ten miles, slightly higher than the 
reported Piccard record. 

The Piccard ascension is the first balloon flight in 
which a sealed cabin has been used. 

Experts believe that the stratosphere explored by the 
aluminum sphere offers the best hope for fast-flying air- 
planes as the resistance of the air at these heights is 
very small. Such a plane with an airtight cabin is 
actually under construction at the Junkerswerke, near 
Dessau, Germany. The plane is to be used for experi- 
mental work on the conditions prevailing above six miles 
high as far as they will affect flying. 


THE AURORA IN THE LABORATORY 

THE aurora borealis has been reproduced in the lab- 
oratory. Recent experiments of Dr. Joseph Kaplan, 
physicist of the University of California at Los Angeles, 
haye shown that the same peculiar light emanations 
which glow in polar atmospheric heights can be made 
by electric discharge in a glass tube. This discharge is 
passed through extremely rarefied nitrogen. Heretofore 
a number of shades of light emanation, represented by 
specific lines of the red and green spectrum, have been 
observed only in the aurora. Their source has been un- 
known, although the influence of nitrogen has been sus- 
pected. 

Dr. Kaplan exhausts a borosilicate glass tube until it 
retains only one millionth of its normal air content. At 
such a high degree of exhaustion an electric potential of 
25,000 volts is barely able to force through a luminous 
discharge. Such evacuation of itself is not novel; but 
in the recent experiments the process of discharge was 
continued intermittently for weeks, during which much 
of the scanty gas content of nitrogen and oxygen dis- 
appeared and was replaced from the outside. Finally 
the residual gas, largely nitrogen, gave forth the ruddy 
aurora glow. The exhibition improves with each day 
of operation. 

It is suspected in the Los Angeles laboratory that 
some chemical change, as yet unknown, has occurred on 
the inside walls of the tube. This change, strangely 
enough, makes the discharge act as though the tube were 
not there. This is exactly what Dr. Kaplan wishes, 
inasmuch as he suspects that it is the presence of the 
unnatural glass wall that has interfered with artificial 
aurora phenomena in past experiments. This would 
favor the present plausible theory that the aurora results 
from natural electric discharge at great altitudes, per- 
haps one hundred miles or more. At such elevations the 
atmospheric pressure is much like that in the experi- 
mental tube, but of course minus the glass walls. 

Accepting this theory, one would credit the aurora 
borealis to the emanations of nitrogen molecules ‘‘ex- 
cited’’ by electric discharge to a condition of abnormal 
energy. Common glass surfaces in ordinary apparatus 
destroy this excitation and prevent observation of the 
phenomena. 


THE CAUSE OF THE MEXICAN BLINDNESS 
EPIDEMIC 

A MYSTERIOUS epidemic of blindness which apparently 
began in the heart of Chiapas, spreading to Guatemala 
and parts of Oaxaca, has been traced by Mexican Gov- 
ernment scientists under Dr. Rafael Silva, of the De- 
partment of Health, to a simulid fly which transmits 
filaria organisms to those it stings. Both whites and 
Indians are attacked, and the disease is spreading. 

The fly, two species, Simuliwm ochracewm and Simu- 
lium mooseri, is known as the buffalo or turkey gnat i2 
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McGraw-Hill Books 


Emmons’ GEOLOGY of PETROLEUM 


New Second Edition 
By Wiu14m Harvey Emmons, Professor and Head of Department of Geology 
and Mineralogy, University of Minnesota; Director, Minnesota Geological Sur- 
vey ; Formerly Geologist, Section of Metalliferous Deposits, United States Ge- 
ological Survey. Second edition. 736 pages, 6x9, 435 illustrations. $6.00. 


This book is intended as a textbook and manual of the geology and deposits of oil bearing areas. 
Essentially all of the world’s oil fields are covered, with references to the important literature. 


Rhodes’ PATENT LAW for CHEMISTS, ENGINEERS 
and EXECUTIVES 


By Frep H. Ruopzs, Professor of Industrial Chemistry, Cornell University. 


207 pages, 542x8. $2.50. 
This book is planned to give the broad, general understanding of the laws of patents, the require- 
ments for a patentable invention and rights conferred by a United States patent, that will be 
useful to men in technical and administrative work in industry. 


Miller's PLANT PHYSIOLOGY 


With Reference to Green Plants 


By Epwin C. Minter, Professor of Plant Physiology, Kansas State Agricul- 
tural College, and Plant Physiologist, Kansas Agricultural Experiment Sta- 
tion. McGraw-Hill Publications in the Agricultural and Botanical Sciences. 
900 pages, 6x 9g, 38 illustrations. $7.00. 


This book gives a complete survey of the field of plant physiology in a comprehensive and mi- 
nutely detailed treatment that makes it suitable both as a text for advanced college students and 
as a reference work for investigators. 


Blanchard and Visher’s ECONOMIC GEOGRAPHY of 
EUROPE 


By W. O. Buancuarp, Professor of Geography, University of Illinois, and S. S. 
VisHER, Associate Professor of Geography, Indiana University. 507 pages, 
6 x 9, 331 illustrations. $3.50. 


This book presents the significant facts underlying the economic development and importance of 
Europe. 


Hilliard’s THE PREVENTION of DISEASE in the 
COMMUNITY 


By Curtis M. Hiurarp, Professor of Biology and Health, Simmons College; 
Health Supervisor, Wellesley and Weston, Mass. 193 pages, 514x8, 25 
illustrations. $1.75. 
A a treatment of the principal factors in the control of communicable diseases in the com- 
munity. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 


370 Seventh Avenue New York 
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the United States. The disease, onchocercosis, is char- 
acterized by tumors, generally on the head, and an irri- 
tation of the eyes which prevents the patient from look- 
‘ing into the light or the sun, and in serious cases ends 
in blindness. In some of the worst affected areas of 


Oaxaca nearly all the adult population is afflicted and, 


in the entire Mexican region where the disease occurs, it 
is estimated that many thousands are affected. 

When an infected simulid bites, small filaria pass 
through its proboscis into the blood of the victim, looking 
for a place to develop, forming cysts, generally in the 


‘the head. Here they become mature, laying eggs which 


hatch immediately. The new filaria invade the entire 
body, and attracted by light, enter the eyes, irritating 
the cornea and causing lesions which in serious cases 
causes blindness. 

A person with cysts or tumors is a dangerous carrier 
of the disease. In the stomach of the simulid fly that 
bites him the filaria pass through a transformation simi- 
lar to that of the malaria parasite in the gut of the 
mosquito. The filaria reaches a latent state and passes 
into the proboscis of the fly waiting to enter the blood 
of a victim. 

A similar African disease, produced by the filarium 
Onchocerca volvulus, but not accompanied by blindness, 
is believed to be the forerunner of the American disease 
and to have been brought to America by negroes. The 
eysts are identical. The American variation in its ef- 
fects is not understood, but is believed due to some 
racial differences. 

The Mexican Health Department is preparing five 
brigades to go into the affected areas of tropical Mexico 
in 1931 to fight the spread of the disease. No chemical 
has yet been found that will kill the filaria, but by re- 
moving the cysts the parasites appear to be eliminated 
from the body in the course of fifteen months. 


ACID TREATMENT OF ROCKS 

Rocks that can not be told apart as they are dug out 
of the ground can be made to disclose their ages and 
geological kinships by dissolving away most of their sub- 
stances with hydrochloric acid and examining what is 
left under a low-power microscope. This method of 
geological analysis by insoluble residues has been de- 
veloped by H. 8S. MeQueen, of the Missouri Bureau of 
Geology and Mines, working under the direction of Dr. 


_ iH. A. Buehler, state geologist. 


The development of the method was brought about by 
the presence of quantities of limestone rock from deep 
wells and other borings. All the samples looked pretty 
much alike, though it was known that they must be of 
very different natures and geologic ages. The masking 
similarity was due to the presence of the limestone matrix 
itself, in which there were none of the fossil casts that 
are the usual dating-tags which the geologist commonly 


uses in identifying his finds. Following hints given by 


earlier workers on the same problem, Mr. McQueen un- 
dertook to get rid of the featureless limy matrix by dis- 
solving it in hydrochloric acid, so that he might concen- 
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trate his study on the bits of stuff buried in it that are 
not soluble in the acid. ; 

The method has worked to perfection, he reports, 
Each type of limestone, indistinguishable to ordinary 
examination, yields an insoluble residue of particles that 
is absolutely characteristic for that particular type and 
unlike the residues of other types. One limestone wil] 
have fine sand particles in it, another will contain coarser 
sand particles of a different color, or perhaps bits of 
shale, chert, or tiny round pebbles known as oolites, or 
minute fossil shells or casts. 

A peculiar type of particles, whose existence has never 
before been reported, was found in some of the dolo- 
mites. These are thin walls of silica that have been 
built up around dolomite crystals, and when the latter 
are dissolved out by the acid a spongy or lace-like mass 
which shows the cast of the dolomite remains. Since 
these casts have the characteristic shape of such crystals, 
Mr. McQueen has given them the name ‘‘dolocasts.’’ 
Dolomites from different beds have yielded different 
types of dolocasts upon treatment with acid, and these 
helped in their identification. 

Mr. McQueen has found his method of value in guiding 
various kinds of economic enterprises dependent on geo- 
logical knowledge, such as mining, oil-seeking and deep 
drilling for water. He has also run cross-section lines 
in several directions through the state of Missouri, 
adding materially to the general geological knowledge of 
the region. 


LIP READING BY THE PARTIALLY DEAF 

THE person whose hearing begins to fail should learn 
lip reading without delay, as an economic policy. This 
was the practical advice given recently by Dr. Wendell 
C. Phillips, of New York City, speaking before the an- 
nual meeting of the American Federation of Organiza- 
tions for the Hard of Hearing. 

The thrifty ideas of the economist can be applied to 
the field of partial deafness, Dr. Phillips believes, and 
can help to cut down the waste of human happiness and 
human productiveness among the deafened. It is not 
sound economies for the physician to advise the hard of 
hearing person to delay learning lip reading until deaf- 
ness becomes advanced. 

Among the economic advantages of learning to read 
the lips while hearing is only partially impaired, Dr. 
Phillips cited the following: The persor who learns to 
supplement his defective hearing by use ef his eyes re- 
duces the strain on his nerves and thus improves his 
general health; lip reading is good training in alertness 
and use of the eyes; beginning lip reading early, when 
hearing has only begun to fail, means easier learning 
and therefore a smaller expenditure for instruction, 50 
far as adults are concerned; in school children, learning 
to read the lips as soon as a defect in hearing is recog: 
nized will reduce the cost of education. The hard of 
hearing child who does not learn lip reading is seriously 
handicapped in school, and frequently has to repeat 


grades. 
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A NEW ELEMENTARY TEXT 


Chapter Titles 


PRELIMINARY 
CONSIDERATIONS 


THE 
CONSTELLATIONS 


TELESCOPES 
Tue EARTH 


Tue Morions OF 
THE EARTH 


TIME 
Tue Moon 
EcCLIPSES 


THe Law or 
GRAVITATION 


THE 
SysTEM 


THe PLANETS 


METEORS AND 
CoMETS 


THe Sun 


EVOLUTION OF THE 
Sotar System 


STARS AND 
NEBULAE 


THe Smerean 
STRUCTURE 


< 
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ASTRONOMY 


By Forest Ray Moulton 


OCTOR Moulton’s new book begins logically with 
the earth, the evening constellations, and all the 
familiar aspects of astronomy, and extends the 

student’s horizon slowly to the remote concepts of the 
science and the farthest reaches of the universe. The 
author’s clear understanding, comprehensive knowledge, 
and delightful English style enable him to unfold his com- 
plex subject step by step, simply and clearly. By pointing 
out the essential role which astronomy has played in the 
progress of science and philosophy he clothes it with a 
new importance, and he humanizes it by giving due 
prominence to the great names in its long and honorable 
history. He makes an entrancing intellectual adventure 
out of the painstaking observations and close reasoning 
necessary to its comprehension and development. The 
certainties of the science are disclosed—and also those 
far-flung speculations which fascinate the thinkers of to-day. 


The illustrations, numbering 213 in all, are unusual 
in quantity and quality. They include many beautiful 
photographic studies, and new star maps for unaided-eye 
observation. 


The tables, questions, exercises, and lists of refer- 
ences distributed throughout the text are valuable teach- 
ing features. 


Ready June 2 


THE MACMILLAN COMPANY 


60 FIFTH AVENUE 


NEW YORK 
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Knowledge of lip reading enables the hard of hearing 
person to have happier and more satisfactory social con- 
tacts, and so leads to an improved mental outlook on life. 


THE SEVENTEEN YEAR “LOCUST” 

No alarm need be felt over the advent of the 17-year 
‘‘locust’’ brood of 1931, scheduled to appear in vast 
hordes during the last week of May in the region cen- 
tering about the eastern two thirds of Ohio and com- 
prising portions of Pennsylvania, West Virginia, one or 
two points in Virginia and the northeastern corner of 
Kentucky. 

Wrongly confused with the grasshopper plague of 
Egypt, the 17-year ‘‘locust’’ is really a cicada and an 
almost harmless relative of the harvest fly, though it ap- 
pears formidable because of the noise it makes and the 
great numbers in which it sometimes appears. Indeed, 
the crop danger is confined almost entirely to very young 
plants, such as nursery trees, and the total damage done, 


- even by a record brood, is slight. 


For this reason attempts to exterminate the 17-year 
‘*locust’’ are uncalled for, in the opinion of J. A. Hys- 
lop, entomologist in charge of Insect Pest Survey of the 
Bureau of Entomology. Living for 17 years under- 
ground and hatching almost to the day, year in and 
year out, whether the season is warm, cold, wet or dry, 
the 17-year ‘‘locust’’ is a biological curiosity which 
should be preserved for the interest of future genera- 
tions. 

Study of these strange insects has already held the 
interest of scientists for about a century and they are 
able to forecast with a high degree of certainty the size 
and distribution of the brood which is due to appear by 
the history of the ‘‘locust’’ crop of 17 years ago. 

This year’s 17-year ‘‘locust’’ crop is designated as 
brood five in the series of 17 annual hatchings which 
occur in rotation. Not as large as brood 10, the brood 
of 1931 is, nevertheless, very numerous and well defined 
in the regions where it occurs. Its advent has been 
heralded by the appearance of numerous small holes in 
the ground from which the locust emerges. 

Always appearing in the last week of May, the 17-year 
‘‘loeust’’ persists through June and disappears by the 
fourth of July. During the four or five weeks of their 
life above ground, the insects feed very seldom or not 
at all, depending on the reserves accumulated during 
their long underground life. Damage may be caused, 
however, when the females deposit their eggs in furrows 
eut into the green bark of young twigs. This causes 
a temporary defoliation of many trees, but no perma- 
nent harm in the forests. It does at times cause dam- 
age, however, in orchards and nurseries. 


AIRPLANES FOR HIGH ALTITUDES 


AIRPLANES flying at heights of over six miles, which 
can reach much higher speeds than existing machines 
are being constructed at the famous Junkerswerke at 
Dessau. Already the first airplane to be used for re- 
search in this work has been constructed with the 
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assistance of the German Institute for research in qj; 
communication and the scientific Notgemeinschaft, 

The mysterious guns of the German Army, bombarj. 
ing Paris at a distance of 75 miles, were the first prac. 
tical application of the decidedly lower resistance of the 
‘‘stratosphere,’’ that tenuous layer of the atmosphere 
lying above a height of six miles. The chief aim of 
the new machine is to reach high altitudes and to fing 
paths which can be used as regular airplane trade routes, 
It is not built for high speed or long flights, since it jg 
regarded as an experimental laboratory for the study of 
the special conditions prevailing in the stratosphere, 
High speed can easily be attained at these heights. Re. 
cording rockets and balloons have been previously used 
to explore the stratosphere. ; 

The airplane is a Junkers metal deep-deck, single. 
motored machine of wing breadth 60 feet and weight 
9,000 pounds. A small compressor keeps the air pressure 
normal for the lungs within the cabin, which is double- 
walled and airtight. Control of the motor and steering 
is done by levers in the cabin working in airtight shafts, 
The motor itself is of a special type and has an airpump 
to supply enough air from the thin air at these heights. 

On the basis of experiments with this machine a new 
airpump will be designed for altitudes up to ten miles, 
A large installation of scientific instruments forms the 
equipment of the machine. 


ITEMS 

THE epidemics of scarlet fever and measles which have 
visited the country have reached their peaks, it appears 
from reports of state health officers to the U. S. Public 
H:alth Service. For the week ended May 23, there were 
20,080 cases of measles and 4,727 cases of scarlet fever. 
This is a drop of about a thousand cases for each dis- 
ease over the previous week’s totals. The measles epi- 
demic has been general over the entire United States, 
while the scarlet fever outbreak appears to have occurred 
largely in the Atlantic and East North Central groups of 
states. The most cases of scarlet fever were reported 
from Massachusetts, New York, New Jersey, Pennsyl- 
vania, Illinois and Michigan. 


A sarety fuel for automobiles and airplanes that is 
as incombustible as Diesel oil and yet as powerful and 
as productive of engine performance as good aviation 
gasoline was demonstrated at Langley Field before the 
sixth annual aircraft engineering research conference of 
the National Advisory Committee for Aeronautics. The 
new liquid is being tested at the Langley Memorial 
Aeronautical Laboratory in a special single-cylinder 
engine. This new fuel, produced by one of the leading 
oil companies, by means of the new precess of hydrogen- 
ation, has such a low flash point that a lighted match 
ean be tossed into it without starting a fire. To use 
the new kind of fuel it is necessary to replace the con- 
ventional carburetor with an injection pump, but the 
explosive mixture within the engine cylinder is fired by 
electrical ignition rather than by compression as in the 
Diesel engine. 
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Of especial 
interest to 
psychologists Lindworsky’s 


EXPERIMENTAL PSYCHOLOGY 


Translated from the fourth German edition (1930), by 


Harry R. DeSmva 
Of the University of Kansas 


ROFESSOR JOHANNES LINDWORSKY, S. J., in his Experimentelle Psy- 
P chologie presents an impartial survey of the recent important developments in 

the whole field of German experimental psychology. The work is a real com- 
pendium of experimental facts concerning the materials out of which experience is 
built up. It incorporates the results of the author’s own important investigations, and 
summarizes the prolific studies of ‘his colleagues. How we see colors—how we hear 
tones—how our fantasy operates—how we acquire and lose the contents of memory— 
how our emotions arise—how human thinking develops knowledge from existing 
knowledge—how our will achieves its goals—are some of the topics discussed. The 
book will be of particular interest for its analysis of the apprehension of relations— 
the author’s particular field of investigation—and for its inclusive and adequate 
picture of thinking, willing, and feeling—topics neglected by the American psychol- 
ogist. 


The English translation has both scientific accuracy and literary merit to recom- 
mend it. In all, the book is an outstanding contribution to the list of texts and refer- 
ences on this subject. 


Cloth, Crown octavo, 406 pages, $3.75 


GROUP EXPERIMENTS IN 
ELEMENTARY PSYCHOLOGY 


By ADELBERT F'orD 
Of the University of Michigan 


OLLATERAL experimental work is now recognized as an essential part of the 
elementary psychology course. If you have hesitated to introduce it because of 
lack of laboratory facilities you will find this new publication a highly satis- 

factory solution to your problem. It is a laboratory guide and notebook in one, pro- 
viding complete directions and record sheets for forty-four interesting experiments 

in general and applied psychology—all of which can be performed right in the class - 
room. It will give your students a real exposure to laboratory facts and principles : 
without burdensome expense or inconvenience. One professor writes: 

‘‘T find it an outstanding manual. It gives a wide choice of experimental material and makes 
progress much easier for the student by clear sch2matic drawings and specific references to relevant 
literature. Besides listing a large number of simplified orthodox demonstrations the author has in- 


troduced original experiments which should prove highly weleome to 
teachers of general psychology courses. Not the least attractive 


aspects of the book are its clear printing and low price.’’ M ACMILL AN 
Bound in gray paper, 244 pages, $1.25 60 Fifth Avenue 
Instructor’s Manual, $.20, free with class adoptions 


New York City 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


STATIONS FOR THE STUDY OF 
EARTHQUAKES 


THE great central valley of this continent and the 
West Indies region are the two areas most in need of 
further development of seismological stations, Captain 
N. H. Heck, earthquake expert of the U. S. Coast and 
Geodetic Survey, told his hearers at the meeting of the 
eastern section of the Seismological Society of America 
meeting at Columbia, 8. C., on June 11. The parts of 
the country best equipped for earthquake study are the 
Atlantic and Pacific Coasts. 

Along the Atlantic coast there is a string of stations 
all the way from Maine to South Carolina. In the latter 
state there is a brand-new station, established and 
operated jointly by the University of South Carolina 
and the U. 8. Coast and Geodetic Survey. Two out- 
standing stations in this string are those of Fordham 
University, in New York, and Georgetown University, in 
Washington. These are equipped with the latest instru- 
ments for detecting the minute up-and-down movements 
of the earth caused by distant quakes, as well as the 
east-west and north-south movements. 

This line of stations is advantageously situated for 
the study of earthquakes originating in the Caribbean 
region and on the west coast of South America. The 
recently modernized station of the U. 8S. Coast and 
Geodetic Survey at San Juan, Porto Rico, and the new 
station of the Carnegie Institution of Washington at 
Huancayo, Peru, serve as valuable southward extensions 
of this chain, particularly with reference to earthquakes 
that might affect the Panama Canal and the projected 
Nicaragua Canal. Captain Heck suggested the desira- 
bility of new equipment for the seismological station at 
Balboa, in the Canal Zone. 

Outstanding work in the central region of this coun- 
try is being done by the Jesuit Seismological Association, 
with headquarters at St. Louis University, and branches 
in Jesuit educational imstitutions all the way from 
Canisius College, Buffalo, N. Y., to Regis College, in 
Denver. Another prominent station is that of the Uni- 
versity of Chicago, operated under joint arrangement 
with the U. S. Coast and Geodetic Survey. New instru- 
mental set-ups have been installed at the University of 
Pittsburgh and Montana State College at Bozeman. 
More earthquake study centers are needed in the Mid- 
west, especially in the area stretching from Minnesota 
to Texas. 


REDUCTION OF LOSS OF LIFE IN 
EARTHQUAKES 


Repuction of loss of life in earthquake disasters to 
great cities, such as the destruction of San Francisco in 
1906 and of Tokyo in 1923, is one of the practical goals 
sought by scientists. At the meeting of the eastern 
section of the Seismological Society of America at 
Columbia, S. C., Professor Alexander McAdie, of Har- 


vard University, suggested lines along which work can 
be done to ameliorate earthquake harm. 

Earthquakes can not be prevented, Professor McAdie 
said, but they can be predicted, and it is worth while to 
make the special effort required to get the necessary 
data. 

The first step toward minimizing earthquake damage 
and death in regions where earthquakes can be expected 
is the planning of quake-resistant buildings. In the 
Tokyo earthquake, buildings designed by Professor Naito 
came through practically undamaged, in striking con- 
trast to the general demolition of other structures. The 
Japanese are constantly at work on this problem, and 
engineers on our own west coast have also been giving 
the matter much attention. 

But the greatest loss of life following an earthquake, 
even a very destructive one, is very likely to result from 
secondary causes, such as fire, exposure to the weather 
and pestilence. The greatest factor in life losses fol- 
lowing quakes, Professor McAdie said, is congestion of 
population. This aggravates the action.of all the other 
factors of destruction, and should be the thing most 
vigorously guarded against. 

Other safety measures include sanitary regulations for 
the prevention of typhoid and other bacterial diseases, 
adequate water supply and fire protection and provision 
for the protection against the weather of a population 
suddenly rendered homeless. 


RESEARCH INTO INSANITY 

A PRACTICAL program for research into the causes and 
possible cure of the type of insanity known as dementia 
praecox was submitted to members of the American 
Medical Association meeting at Philadelphia on June 11, 
by Dr. Roy G. Hoskins, director of research at the 
Memorial Foundation for Neuro-Endocrine Research, 
Boston, and the Worcester State Hospital, Worcester, 
Mass. 

Dementia praecox, or schizophrenia, as it is sometimes 
called, is a dire mental disorder which develops in child- 
hood or adolescence. There are 140,000 subjects of this 
disorder confined in mental hospitals to-day. Each of 
these represents a wrecked life and a grave social mal- 
adjustment. 

The disease costs the United States alone over a mil- 
lion dollars a day. For less than one-fifth of this daily 
cost, or $200,000, a complete research unit of 120 beds 
ean be maintained to carry out the program proposed by 
Dr. Hoskins. 

Dr. Hoskins’s plan for research is based on the theory 
that dementia praecox does not represent one single dis- 
order, and that there is a physiologic basis for the dis- 
ease. He considers the term dementia praecox a loos¢ 
one which probably takes in numerous more or less inde- 
pendent disorders. ‘‘The term is, perhaps, comparable 
with the word fever, which may signify pneumonia, 
typhoid, acute arthritis, or what not.’’ 
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The Scientific Book Club Selection for May 


BIOLOGY 
HUMAN AFFAIRS 


EpITtep By Epwarp M. 
Professor of Genetics, Harvard University 


399 pages, 6x9, $3.50 


The Scientific Book Club reviewer says of 


East’s BIOLOGY IN HUMAN AFFAIRS: 


‘‘This composite book, like so many others of the kind that have 
been appearing of late, is an admirable illustration of what the scien- 
tist means when he speaks of progress. . . . The present volume deals 
' with some of the most important applications of the newer knowledge 
of biology, psychology and sociology to human affairs. . . . Much of 
the material included here is not generally known, except to special- 
ists, and demonstrates the ingenuity and sportsmanship of scientists 
in the face of difficulties . . . the reader may rest confident that the 
total effect of his reading will lead unerringly toward a truer appre- 
ciation of what the biological sciences have done and can do for 
human welfare.’’ 


Contents and Contributors 


Biology and Human Problems 


Epwarp M. East, Professor of Genetics, Har- 
vard University 


7. 


The Frontiers of Medicine 
Morris Fisupetn, Associate Professor of 
Clinical Medicine, Rush Medical College 


2. The Prospects of the Social Sciences 8. The Outlook of Public Health Work 
S. CumMING, Surgeon-General, United 
Professor of Sociology, States Public Health Service, and ARTHUR 
Smith College M. Stimson, Assistant Surgeon-General, 
3. The Renaissance of Psychology United States Public Health Service 
JOsEPH JasTrow, Lecturer, New School for . Physiology of Today 
Social Research Evi K. MARSHALL, Jr., Professor of Physiol- 
4. Educational Psychology ogy, Johns Hopkins University 
Lewis M,. TEerMAN, Professor of Psychology, 10. Zoology and Human Welfare 
Stanford University Howarp M. ParsHey, Professor of Zoology, 
Smith College 
11. Efforts to Increase the Food Resources 
search Federation, New Yor Agricultural Experiment Station 
6. Heredity 12. Diet and Nutrition 


Epwarp M. East, Professor of Genetics, Har- 
vard University 


Etmer V. McCotium, Professor of Biochem- 
istry, Johns Hopkins University 


WHITTLESEY HOUSE 
Trade Division of MCGRAW-HILL BOOK COMPANY, Inc. 
370 Seventh Avenue 


New York 
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Research must determine whether the condition is one 
single disease and if so must characterize it definitely. 
If it is made up of a group of separate disorders, these 
must be characterized and distinguished one from the 
other. The investigator of this problem should take 
into account at least 16 classes of factors which may 
cause the disease, with corresponding diagnostic and 
curative procedures. For example, possible causes are 
emotional conflicts or bad mental and physical habits, 
which may be discovered by psychological tests, person- 
ality studies or other diagnostic methods and treated by 
reeducation, religious counsel, or simplified environment, 
among other things. 

On the other hand, the cause may be sought in struc- 
tural defects of the body, in which case physical ex- 
amination, X-ray examination, special tests and autop- 
sies are among the methods of diagnosis, while treatment 
would be carried out with surgery, mechanical appliances 
or physical therapy. 

The investigator can not hope for results from at- 
tempting to deal with the problem as a whole, according 
to Dr. Hoskins. 

‘*To the practical investigator the actual problem is 
primarily one of strategy—of selecting an angle of ap- 
proach that offers most promise of significant returns for 
the labor involved. He must deal individually with the 
workable portions of the total problem.’’ 


TO FIND JOBS FOR DEAF 

A PLACEMENT center in every significant city im 
America, to find work for every deafened person who 
wants work, is the proposal made by Dr. Martin Hayes 
Bickham, superintendent of the Central Placement 
Bureau for Handicapped Workers, Chicago, speaking 
at the meeting in Chicago, on June 2, of the American 
Federation of Organizations for the Hard of Hearing. 


», Dr. Bickham urged the establishment of such centers 


not only for the sake of the deafened and other handi- 
capped workers, but for the sake of the economic or- 
ganization of the country as a whole. He stated that 
the way to secure a sounder economic order is to seek 
the economic welfare of disadvantaged workers such as 
these with hearing defects. As we solve one such prob- 
lem after the other, we shall approximate more fully to 
our ideals of economic security and stability for all. 

Dr. Bickham found, from countless interviews with 
deafened persons seeking work, that these people are 
laboring under a sense of resentment and injustice. 

‘‘Our ideals of personal independence and ~self- 
maintenance seem to be waning,’’ he said. ‘‘Many of 
these deafened workers hunt in vain for work oppor- 
tunities that will enable them to realize such ideals. 
They are rebuffed and driven back into themselves. No 
man will hire them. The result is burning resentment 
at the patent injustice of this industrial order.’’ 

Dr. Bickham stated that in 157 instances deafened 
workers had been able to secure employment through 
the Central Placement Bureau for Handicapped Work- 
ers. The total number of deafened persons seeking work 
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through the bureau between its organization late in 1999 
and the close of 1930 was 235. 

Workers with hearing defects do not differ from th, 
mass of workers. When young and strong of body anj 
up in experience and skill, the industrial system absorbs 
them. But in the later decades, if they drop out of the 
organized system they are simply lost wanderers in the 
midst of a highly disorganized labor market. 


CUTOVER TIMBER LANDS 

. Pusuic land problems are assuming a new aspect in 
many of the states. The pressing question used to be 
how to find land enough for all the applicants who 
wanted it; now officials are wondering what to do with 
the thousands of acres that are being dumped on their 
doorsteps via the tax delinquency route. Once bearing 
a valuable growth of virgin timber and with possibilities 
as fertile farm lands, these areas have been stripped of 
their trees and through neglect and fire robbed of their 
soil fertility; and now that they are squeezed empty of | 
most of their value they are being abandoned by their 
exploiters to be a burden upon the community that gave 
them away in the first place. 

Dr. Raphael Zon, director of the Lake States Forest 
Experiment Station of the U. 8. Department of Agri. 
culture, discusses the problem of the ‘‘new public 
domain’’ in American Forests. 

‘*Tt is true that the new public domain is no longer 
the direct concern of the Federal Government,’’ accord- 
ing to Mr. Zon. ‘‘The abandoned lands come back to 
the township, county or state, depending upon the pre- 
vailing state laws governing the reversion of tai 
delinquent lands. In recent years, this drift of aban 
doned cutover and farm land into public ownership has 
assumed such large proportions as to become a nationi! 
problem, touching the economic life of many communi 
ties. 

‘The physical and historic contrast between the old 
and the new public domain is undoubtedly great, but the 
social and economic aspects of the two are not unlike. 
The old unreserved public domain lies almost exclusively 
in the arid and semiarid regions of the Western States. 
The land now limping back into publie ownership lies 
mostly in the humid region of the Eastern States. The 
old western public lands are suited for the most par 
only for grazing. The new public domain once s\)- 
ported magnificent forests. It is still admirably suited 
to timber production and in spots even to one or anothe! 
form of agriculture. 

‘‘Legally the western public land is owned by the 
government; actually it is a ‘no man’s land,’ neglected 
by its owner and abused by its users. The land now 
the process of reversion to public ownership is also ‘™ 
man’s land.’ The local governments by various devic¢s 
resist the transfer of the title to the public. It is n° 
welcomed either by the state or county and is poorly pr 
tected against fire and trespass. It is not only ‘no man 8 
land’ in a physical sense but often in a legal sense * 
well. This new public domain is also unreserved and 
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OXFORD SCIENTIFIC PUBLICATIONS 


THE METALLIC STATE 
Electrical Properties and Theories 
By W. HUME-ROTHERY 


This book is a very complete survey on the sub- 
ject of Physical Metallurgy. It is divided into 
two parts, one dealing with the facts and the 
other with the theories. A second volume on 
Alloy Structures will follow. $9.00 


THE PRINCIPLES OF QUANTUM 
MECHANICS 


By P. A. M. DIRAC 


‘*Since Hersenberg and Schroedinger there have 
been few cardinal advances which have not been 
made by Dirac. . . . Dirae’s book is astonishingly 
complete.’’ (Physical Review) International 
Series of Monographs on Physics. $6.00 


THE ROTATION OF THE GALAXY 
Being The Halley Lecture 


By A. 8. EDDINGTON 


A lecture by such a distinguished scientist as 
Eddington will be welcomed in print by many. 
One of the most interesting aspects of this is a 
discussion of the astonishing advance which has 
been made in astronomy within the past fifteen 
years. Paper, 85c 


ANIMAL ECOLOGY AND 
EVOLUTION 
By CHARLES ELTON 


‘*For ecologists and other naturalists there is much 
meat in this small book. With an open mind 
toward the problems of evolution in general, the 


_ author has put forward some suggestive new ideas 


in his field.’’ (American Journal of Science) 
$1.50 


A MONOGRAPH OF VISCOMETRY 
By GUY BARR 


Dr. Barr’s is the first monograph devoted entirely 
to the subject of viscometry. In it the investi- 
gator may find some account of most of the 
schemes which have been applied, and some in- 
dication of their theoretical and practical diffi- 
culties. 54 illustrations. $12.00 


EARLY THEORIES OF SEXUAL 
GENERATION 


By F. J. COLE 


‘*The story is indeed an interesting one and is 
here so well told that all biologists concerned with 
acquiring a perspective in their chosen field owe a 
debt of gratitude to the author.’’ (American 
Journal of Medical Sciences) $6.00 


THE GENETICAL THEORY OF 
NATURAL SELECTION 
By R. A, FISHER 


In the first part the author applies mathematical 
reasoning to a biological problem; in the second 
part the sociological implications are considered. 
‘“One of the most important treatises in eugenics 
that has appeared in the century.’’ (Eugenical 
News) $6.00 


THE PHYSICS AND CHEMISTRY OF 
SURFACES 


By N. K. ADAM 


A book of the utmost importance to the specialist, 
containing a systematic discussion of the theory 
of surfaces from the standpoint of the molecular 
theory. Dr. Adam’s view is both novel and 
scholarly, and the numerous industrial applications 
are fully discussed. $6.00 
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unappropriated land. Like an abandoned child, it is 
left on the steps of the county courthouses or of the state 
capitols to be disposed of in the best way possible.’’ 

Abandoned farms as well as abandoned timber lands 
are reverting to state and county ownership, making the 
communities ‘‘land poor,’’ Mr. Zon continues. This is 
not entirely because the lands are poor and incapable of 
yielding paying crops. It is at least partly due to the 
fact that the tax-delinquent owners of cutover timber 
lands have by their failure to contribute their share of 
the cost of community government increased the tax 
burden of the farmers to the point where farming no 
longer pays, and the farmers in their turn abandon the 
land and drift into the cities seeking work at wages. 

Mr. Zon offers no panacea for the reverted timber-land 
ill. If the land-poor timber states are to become healthy 
again they must find means for getting the land back 
into its natural crop—trees—and also find uses for the 
inferior tree growths that have taken possession of much 
of the eut-over, burnt-over land. Added to this will be 
the use of these new public forests as recreation and 
vacation areas by the growing populations of our great 
cities. 


ITEMS 

Prussia has just completed a celebration of the 
twenty-fifth anniversary of the establishment of its 
organized nature protection system. Reservation of 
natural ‘‘monuments,’’ begun in 1906, has been carried 
out consistently until now there are more than 300 of 
such protected areas in Prussia. Some of them are very 
small, comprising merely a grove, or even a single tree, 
but others comprise many scores of square miles of 
heath or mountain-top. More than half of the areas 
have been set aside primarily for their botanical inter- 
est. Twenty-four of the ‘‘monuments’’ were estab- 
lished for the protection of birds and animals, and there 
are a number whose importance is mainly geological. 
Although the great majority of the reservations are state 
property, a considerable number are still private prop- 
erty, and there are others that are owned by associations 
interested in nature. 


LAKE SUPERIOR is now the shrunken remainder of a 
larger Lake Algonquin that was left in the same area by 
the melting ice of the great Ice Ages, it has been proved 
by excavations for a dam of the Algoma District Power 
Company, on the Michipicoten River that empties into 
northeastern Lake Superior. Dr. E. 8. Moore, geologist 
of the University of Toronto, reported to the Royal 
Society of Canada that his examination of this engineer- 
ing work confirms the geological idea that there was a 
much larger prehistoric lake filling the Superior basin. 
As he followed the ups and downs of the geological his- 
tory of this most northern of the Great Lakes, Dr. Moore 
found also that during the glacial era there was a 
smaller lake where Lake Superior now lies. 


INCREASED efficiency in wind tunnels for testing model 
airplanes and findings important to the science of heat- 
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ing and ventilating have been realized through a re- 


‘search project conducted by the National Research Coun- 


cil of Canada at Ottawa. In constructing a new wind 
tunnel to assist in the design and construction of air- 
planes in Canada, J. H. Parkin, assistant director of 
the Division of Physics, in charge of aeronautics, took 
advantage of the recent discovery that tunnels with 
square corners, when fitted with vanes, offer less resis- 
tance to air currents than do rounded corners. By sim- 
plifying the vanes, the staff of experimenters appointed 
to the work constructed a tunnel which is more eco- 
nomical and efficient than the ordinary tunnel. The 
experiments were conducted by George J. Klein, K. F. 
Tupper and Dr. J. J. Green. While the object of the 
research was primarily to perfect methods for testing 
the effect of air currents on high speed craft, the new 
data on air flow has been thus seized upon by manufac- 
turers of equipment for heating and ventilation. 


THE pitch of a large bell like the Dorothea Carlile 
chime at Smith College is actually quite misjudged by 
listeners, according to Professor Arthur T. Jones, of the 
department of physics. The fifth partial or overtone, 
which is the most prominent part of the sound at the 
moment of striking is picked up most readily by the ear 
but judged to be an octave lower than it really is. The 
overtones are those higher components of the sound 
which accompany the lowest or fundamental tone of the 
bell. Professor George W. Alderman, of the Massa- 
chusetts State College, has collaborated with Professor 


‘Jones in measuring the vibrations from a number of 


ehurech and other bells including the Harkness chime at 
Yale. An oscillograph, radio amplifier and moving 
photographic film were used in this work as well as 400 
hours of the time of a computer who analyzed the curves 
obtained. The strike note, that is the predominating 
tone heard when the bell is struck, is apparently not 
something that is out in the air. When the bell is 
struck, the fifth partial is actually the most prominent 
part of the sound. The ear picks that up at once and, 
for some reason as yet unexplained, judges the pitch of 
the bell to be an octave lower than this fifth partial. 
The clapper is in contact with the bell for about one 
ten-thousandth of a second. 


A DEVICE that takes the fire risk out of turning over 
in an automobile by cutting off the ignition when the 
ear tips at a dangerous angle has been invented by V. E. 
Yaw, of Indianapolis. Thus the possibility of sparks 
showering from a broken live wire into spilled gasoline 
is eliminated. The safety circuit breaker is essentially 
a rocker arm to which is attached a two-inch lead ball 
free to swing like a clock pendulum: The upper end of 
the arm contains sliding contact brushes that rest on 
stationary battery and generator terminals. The device 
is expected to find wide application. Mr. Yaw pointed 
out that, according to newspaper clippings, during the 
six months when he was perfecting his invention 21 
motorists were burned to death in automobile accidents 
within a radius of 50 miles of Indianapolis. 
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| School of 
BOSTON UNIVERSITY | | Medicine and Dentistry 


SCHOOL OF MEDICINE | University of Rochester 


Medical School, Strong Memorial Hospital, 
| School of Nursing and Out-Patient Department of 
the University of Rochester and the Municipal 

, | Hospital of the City of Rochester, all under one 
ORGANIZED IN 1873 me Medical, Surgical, Obstetric, Pediatric, 
Dental, Contagious and Neurological patients ad- 
mitted. Unusual opportunities for school and hos- 


pital codperation in medical and graduate dental 
ANNOUNCEMENT teaching. 
Admission 
Medical candidates must have completed three 
* may be obtained by application to years of college work with special requirements in 
chemistry, physics and biology. The entering 


| class will not exceed 50, men and women being 
admitted on equal terms. 


THE REGISTRAR | 
| Charge for tuition will be $400 per annum, 
payable in equal installments at the beginning of 
each semester. 
For information address 
Boston Massachusetts 
THE DEAN 


School of Medicine and Dentistry 
Crittenden Boulevard, Rochester, N. Y. 


80 East Coneord Street 
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journals listed below is issued prior to publication of the 
article in full. This distribution of abstracts enables a 
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ing studies in the following fields: each sheet containing ten or more abstracts, together 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


LIGHT FROM DISTANT NEBULAE 

Dr. GUSTAV STROMBERG, of the Mount Wilson Observa- 
tory, reported to the Pasadena meeting of the Astro- 
nomical Society of the Pacific the results of his measure- 
ments of the velocity of light from distant nebulae that 
has been on its way some 70 million years. 

Dr. Stromberg has been endeavoring to get a clue to 
one of the great mysteries of modern astronomy: Is the 
universe exploding? Measurements of the light from 
the very distant nebulae show that they are rushing 
away from us with terrific speeds up to 10,000 miles a 
second, the more distant ones moving faster. 

It is possible, thought Dr. Stromberg, that the light 
from these great distances may not be the same as the 
light from less remote neighbors. To answer this he 
has measured its speed and found it to tally with the 
results of measurements on the earth. 

Thus the very aged light beams have lost none of 
their youthful fire, still speeding along after millions 
of years at 186,000 miles a second. The result of his 
experiments checks with the requirements of the theory 
of relativity. 

Dr. Stromberg ’s method depends on the fact that when 
one observes a star the telescope is not pointed directly 
at it, but makes a slight allowance for the 18-mile-a- 
second motion of the earth. To receive the light beam 
from the nebula straight along the axis of the telescope, 
the telescope has to be tilted through a small angle cor- 
responding to the ratio of the velocity of the earth to 
the velocity of light. As the light passes along the 
telescope the latter is moved forward on account of the 
motion of the earth and hence the point where the beam 
of light strikes the phetographic plate depends on the 
motion of the telescope. 

If the velocity of light from a nebula differs from 
that from a neighboring star the nebula would appear 
shifted a small amount in the course of the year as the 
observer’s own motion varied. 

Dr. Stromber’s measurements at the Mount Wilson 
Observatory show that the velocities are alike within 
one tenth of one per cent. which is less than the errors 
involved in the experiment. 


A NEW TYPE OF SEISMOGRAPH 

How seismograph instruments of a new type, cheaply 
constructed and starting automatically to register only 
when an earthquake rocks the actual spot where they are 
standing, are being planted at various points in Cali- 
fornia to ‘‘trap’’ earthquakes when they happen, was 
told before the meeting of the Seismological Society of 
America by Professor R. R. Martel, of the California 
Institute of Technology. Professor Martel read a report 
from Captain N. H. Heck, of the U. 8S. Coast and Geo- 
detie Survey, who has immediate charge of the work. 

Although earthquakes have engaged the attention of 
scientific men for many years and delicate instruments 


have been devised to detect them at a distance and tej 
how far away and how violent they are, strangely enough 
there has not been until the present time any instry. 
ment that could make a record of an earthquake oceur. 
ring in the immediate neighborhood. They are so deli. 
cately built that a strong earthquake directly under them 
would wreck them. The new instruments are more rug. 
gedly built, record only relatively large earth movements 
near by, and turn themselves on automatically when a 
quake begins. 

The distribution of these instruments has been under. 
taken by the Federal Government largely as a practical 
aid to engineers and architects in designing and placing 
buildings so as to avoid earthquake damage as far as 
possible. California was not chosen as the first area to 
be investigated by means of the new instruments because 
it is the most probable scene of great earthquakes. Vio. 
lent quakes have visited other parts of the continent, 
such as the Midwest, the Southeast and the sea-bottom off 
the northeastern coast. But California is a satisfactorily 
active seismic region, and if observers wait with patience 
they are likely to get the data they are looking for. 
Moreover, California people are more interested in earth- 
quakes and are more ready to give the necessary local 
support to the research program. 


THE CLIMATE OF DEATH VALLEY 


THE climate of Death Valley was described in detail 
before the meeting of the American Meteorological 
Society by Ernest E. Eklund, of the San Francisco office 
of the U. S. Weather Bureau. Since 1911 there has 
been an observatory at Greenland Ranch, better known 
as Furnace Creek Ranch, 178 feet below sea-level and 
98 feet above the lowest part of the valley. 

On July 10, 1913, a maximum temperature of 134 de- 
grees Fahrenheit was recorded at Greenland Ranch and 
was accepted as the highest natural-air shade tempera: 
ture that had ever been recorded anywhere under aj- 
proved conditions of equipment and exposure. This 
record was exceeded by a temperature of 136 degrees 
recorded at Azizia, Tripoli, in 1922. Extreme maximum 
temperatures of 120 degrees or higher have occurred at 
Greenland Ranch in every month from May to Septem: 
ber, inclusive, and of 100 degrees in every month from 
March to October, inclusive. In July and August, 191, 
maximum temperatures of 120 degrees were recorded 0! 
43 consecutive days. 

Though high temperatures occur in summer, freezing 
weather occurs frequently in winter. Temperatures of 
32 degrees or lower have been recorded from October 10 
March, inclusive, and in December, January and Febrv 
ary, 1928-29, there were 72 consecutive days on which 
the temperature fell to the freezing point. An extreme 
minimum temperature of 15 degrees has occurred. 

The nights are comfortably cool from October + 
April, inclusive, but in summer minimum temperatures 
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atest McGraw-Hill Books 


Recording Sound for Motion Pictures 


Edited by Lester Cowan for the Academy of Motion Picture Arts and Sciences. 
404 pages,6x9. $5.00. 


The material for the courses at the Academy of Motion Pictures, Arts and Sciences has been ex- 
panded and revised and is now offered in book form. The book includes discussions of sound 
recording equipment, the film record, the technique of studio acoustics and sound reproduction. 


Lohmann’s Principles of City Planning 


By Karu B. Loumann, Professor of Landscape Architecture, University of 
Illinois. 395 pages, 6 x 9, 153 illustrations. $4.00. 


A carefully organized discussion of the elements and principles of the various branches of city 
planning. The book takes up the scope of such work, its importance, its possibilities and means 
of accomplishment. 


Newton’s Opticks: or a Treatise of the Reflections, Refrac- 


tions, Inflections and Colours of Light 


By Sm Isaac Newton. Reprinted from the fourth edition. With a Foreword 
by Proressor ALBERT EINSTEIN, Nobel Laureate, and an Introduction by Pro- 
ressor E. T. WuiTtaKer. A Whittlesey House Publication. 414 pages, 414 x 
714, 57 illustrations. $2.50. 


This book is an exact reprinting of the corrected fourth edition of Opticks, published in London, 
England, in 1730, three years after Newton’s death. 


East’s Biology in Human Affairs 


Edited by Epwarp M. East, Professor of Genetics, Harvard University. A 
Whittlesey House Publication. 399 pages,6x9. $8.50. 


A series of twelve relatively non-technical discussions, by twelve leading scientists, of the present 
conditions of several of the more important sub-divisions of biology, emphasizing recent advances 
and expressing a few conservative predictions as to probable future trends. 


Emmons’ Geology of Petroleum—New Second Edition 


By Witu1m Harvey Emmons, Professor and Head of Department of Geology 
and Mineralogy, University of Minnesota; Director, Minnesota Geological Sur- 
vey; Formerly Geologist, Section of Metalliferous Deposits, United States Geo- 
logical Survey. Second edition. 736 pages, 6x 9, 435 illustrations. $6.00. 


This book is intended as a textbook and manual of the geology and deposits of oil-bearing areas. 
Essentially all of the world’s oil fields are covered, with references to the important literature. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 


aa 370 Seventh Avenue New York 
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of 90 degrees or higher are not unusual and minimum 
temperatures of 100 degrees are not unknown. The 
hottest month is July with the mean temperature of 102 
degrees and the coolest is January with a mean tempera- 
ture of 51.4 degrees. The mean daily range in tem- 
perature is about 30 degrees, but daily ranges of 50 
degrees or more have occurred in practically all months. 
The average annual precipitation is only 1.38 inches, 
and sometimes a whole year is rainless. In the period 
from December, 1928, to February, 1930, there were 401 
consecutive days on which no measurable precipitation 
occurred. There are on an average only seven rainy 
days a year. <A daily rainfall of one inch or more in 
24 hours has been recorded at Greenland Ranch only 
four times in twenty years, and the heaviest monthly 
rainfall ever recorded was 1.9 inches in February, 1913. 
Heavy precipitation occurs in the mountains on each 
side of Death Valley, generally as the result of thunder- 
storms, although thunder-storms are infrequent within 
the valley. Eighty per cent. of the days are clear. Rela- 
tive humidity is often very low and high winds, some- 
times accompanied by sand-storms, are not infrequent. 


EVAPORATION IN PLANTS 

Wires of water running through plants from root-tips 
to leaf-surfaces, lifting the endless supply necessary to 
replace the constant losses due to evaporation. This is 
the picture of the internal sap transportation systems of 
plants most commonly accepted by students of plant life, 
according to Dr. E. D. Woodhouse, of Stanford Univer- 
sity, speaking before the Botanical Society of America 
at its meeting in Pasadena. Water is not weak when it 
is confined in very narrow columns such as the sap ves- 
sels of plants; it is as strong as fine wire then, so that 
the water supply of a plant can literally pull itself 
upstairs. 

But sometimes the tension becomes too great and the 
water wire breaks. Then the slender sap vessel becomes 
filled with air, and if this happens in too many of the 
vessels there is nothing left for the plant to do but 
wilt and die. 

Here is where an emergency repair system, automatic 
in the plants, may step in, Mr. Woodhouse thinks. He 
suggested the possibility that ‘‘metabolic water,’’ pro- 
duced in the process of food use by the plant itself, may 
be introduced into these air-plugged vessels, refilling 
them with liquid and patching the broken ends of the 
column together again. 

Mr. Woodhouse also offered a theory to explain the 
occurrence of water traveling upward in rings. Fre- 
quently, he said, the woody water-conducting tissue of 
trees will contain layers of water-filled vessels alter- 
nating with layers of empty ones. He suggested that 
the plant tends to pull its water up through the larger 
vessels, which offer less friction to oppose its passage. 
But these larger vessels also make it easier for the water 
wires to be broken, for their strength is greatest when 
they are thinnest. So that in times of drought the rings 
of big tubes will be empty while the finer ones will still 
contain unbroken columns of water. 
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INFANTILE PARALYSIS 

INFANTILE paralysis which attacks children and young 
adults, leaving them crippled with wasted and paralyzed 
limbs, can not be controlled by ordinary methods found 
successful in controlling other communicable diseases, 
according to Dr. W. Lloyd Aycock, associate professor 
of preventive medicine at the Harvard University Med- 
ical School. 

Dr. Ayeock’s paper was given at a special symposium 
on immunity at the Philadelphia meeting of the Ameri- 
can Medical Association. At this session were discussed 
the various ways in which individuals develop the ability 
to withstand exposure to disease without becoming ill. 
Immunity to the germ diseases and also“to the poison- 
ivy, hay-fever type of disease which is due to hyper- 
sensitiveness to specific protein substances, was discussed. 
Whether or not a person develops infantile paralysis 
when exposed to the disease for the first time depends 
on certain factors of individual susceptibility. This is 
true for other diseases which, like infantile paralysis, are 
eaused by viruses; such as smallpox, rabies, chickenpox, 
yellow fever and some animal diseases like foot-and- 
mouth disease. 

Dr. Aycock said his investigations suggested that per- 
sons who are susceptible to infantile paralysis may be 
persons whose physiological mechanism for adapting to 
changes in climate and season is faulty. The body 
changes normally with the seasons and in response to 
changes in climate; some people, however, have a faulty 
bodily adjustment in this regard and fail to make these 
changes. The seasonal and geographical occurrence of 
infantile paralysis suggests that these people whose 
response to climatic changes is not normal are suscept- 
ible to the disease. Dr. Aycock is investigating this 
phase of the problem by studying the physiology of in- 
fantile paralysis patients and by studying the effect 
of artificially induced physiologic changes on the sus- 
ceptibility of certain animals to the disease. The virus 
of infantile paralysis is rather wide-spread, yet relatively 
few persons develop the disease in spite of the fact that 
they must come in contact with the virus frequently. 
Some scientists believe immunity to the disease develops 
spontaneously as people grow older. Dr. Aycock disa- 
grees with this view. He believes that there is wide- 
spread immunity to the disease. The development of 
this immunity in adults who have not had the disease 
is associated with the presence of the disease virus. 


ELECTROSURGERY AND CANCER 
‘THE value of controllable heat as a substitute for 
the surgeon’s scalpel can not easily be overestimated,’’ 
in the opinion of Dr. A. C. Scott, of Temple, Texas, who 
took part in a discussion of electrosurgical treatment of 
eancer at the closing session of the American Medical 
Association. 

The combination of surgery and heat are the two 
most potent agents known for the eradication of disease, 
he said. While the radio knife and electrosurgery and 
diathermy are modern developments, Dr. Scott reminded 
his hearers that the use of heat in surgery was prac- 
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This volume is designed as a textbook in 
undergraduate courses in the subject. Em- 
phasis is laid on the fundamental concepts 
of electricity as developed in the organiza- 
tion of the material around a system of 
fundamental concepts, three fundamental 
and three derived, and defining electrical 
units of measurement in terms of the three 
systems, electro-magnetic, electro-static, and 
practical. The book contains an excellent 


432 pages 


This is an exceptionally clear presenta- 
tion of the essential facts covering atomic 
and gaseous structure. The volume is brief 
and concise but gives all the necessary data 
on the breakdown of solid and liquid di- 
electrics. The book is developed in an in- 
teresting and logical manner and is the only 
compilation of reliable data on electrical 
properties of gases. It will appeal to physi- 
cists, chemists, electrical engineers and all 
those who work with electrical problems in 


134 pages 
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By Leonard B. Loeb 


6 by 9 
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Fundamentals 


of Electricity and Magnetism 
By Leonard B. Loeb 


Professor of Physics, University of California 


historical treatment of the development of 
electricity, and except for the last chapter 
all equations and formulas are clearly ex- 
plained. A chapter on the fundamental 
physics of the photo-electric and thermionic 
effect is added in order to meet the demand 
for fundamental knowledge of these sub- 
jects. The book contains a set of illustrative 
problems giving practice in the application 
of the laws. 


Price, $4.00 


which a gas is either used as insulator or 
conductor or where its presence modifies the 
main phenomenon. 

This volume is the first of a series of 
monographs to be published under the aus- 
pices of the Committee on Electrical Insula- 
tion of the Division of Engineering and 
Industrial Research, National Research 
Council, with J. B. Whitehead, Dean of 
Engineering at Johns Hopkins University, 
as Chairman. 


Price, $2.50 
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ticed by the Chinese in a crude way four thousand 
years ago. 

The value of electrosurgery is that it cuts down the 
chance of recurrence of cancer. Cancer cells become 
sterile at a temperature of 120 degrees Fahrenheit. If 


one eancer cell, or perhaps a group of a dozen cancer 


cells, is left behind by the knife in the ordinary opera- 
tion, it might cause a recurrence. But disease can not 
be spread with a hot scalpel, he said. The chief value 
of electrosurgery is therefore its heat. Dr. Scott pre- 
fers the loop cautery knife to the radio knife because 
with the loop the electric current is confined to the knife. 
With the radio knife the current passes into the body 
from the knife and there is no control over it. Some 
tissues are better conductors of electricity than others. 


BLOOD VOLUME MEASUREMENTS AND 
THE HEART 

THE finding of a method of determining the volume 
of the circulating blood in man was stated by Professor 
Yandell Henderson, of Yale University, to be a needed 
step in the treatment of diseases of the heart and cir- 
eulatory system, the leading causes of death to-day. 
Professor Henderson spoke before the American Med- 


ical Association. 


‘*Such measurements would probably be as significant 
and instructive regarding conditions of health and dis- 
ease as are our present determinations of arterial 
(blood) pressure and the electrocardiogram,’’ he said. 
The measure of the volume of the circulation will unlock 
many secrets. Investigators are now working on this 
problem and a method of such measurement will be 
found. When it is, physicians will be able to determine 
the relative efficiency of the circulation in health and in 
heart and other diseases. 

Professor Henderson described the circulation as a 
balance of three factors, like a tripod. One leg of this 
tMpod is the heart pumping the blood onward; the sec- 
ond leg is the vasomotor nervous system which deter- 
mines the resistance and pressure in the arteries. The 
third and chief leg, according to Professor Henderson, 


‘ js the mechanism which pushes the blood back through 


the veins to the right side of the heart. If any one of 
these legs fails, the tripod, or circulation, collapses. 


ITEMS 

THE mechanism by which a nerve impulse can be con- 
verted into a chemical stimulus was indicated in studies 
reported by Professor Walter B. Cannon, of the Harvard 
Medical School, to the Association for the Study of In- 
ternal Secretion meeting at Philadelphia. Professor 
Cannon described his newly discovered hormone, sympa- 
thin, which is found very generally in smooth muscle 
tissue. It is probably the same as adrenalin, the stimu- 
lating secretion of part of the adrenal glands. The 
action of the two substances is apparently very similar. 
The discovery of sympathin is expected to have great 
practical importance. Secretion of sympathin from a 
musele cell upon stimulation by a nervous impulse may 
be the way in which the nerve impulse can cause activity 


of tissues. 
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REMARKABLE results from high frequency electrie cur. 
rents in the treatment of the hopeless condition known 
as multiple sclerosis, or creeping paralysis, were de. 
scribed by Dr. William H. Schmidt, of Jefferson Medica] 
College, at the Philadelphia meeting of the American 
Physical Therapy Association. Dr. Schmidt and his 
associate, Dr. Benjamin Weiss, of Jefferson Medical 
College, said that they could not call their method a cure 
for creeping paralysis, but that they are hopeful. Every 
ease treated has improved and some have recovered com- 
pletely. This disabling disease, for which no cure has 
yet been found, is characterized by remissions of symp- 
toms, and Dr. Schmidt said that they could not be sure 
whether their patients had really recovered or were only 
having natural remissions. An encouraging feature is 
that the improvement has continued after the treatment 
has been stopped. The treatment, which is the same 
that has been successful in treating cases of paresis, 
produces a high fever in the patient. The theory is that 
this fever stimulates the natural defensive mechanism 
of the body to overcome the disease. 


THE great nebula in the constellation of Orion is three 
times farther away than was formerly supposed, accord- 
ing to announcement made by Dr. Robert J. Trumpler, 
of the Lick Observatory, Mount Hamilton, California. 
He reported his measurements to the meeting at Pasa- 
dena of the Astronomical Society of the Pacific. Three 
different methods lead to the conclusion that this bril- 
liant nebula is distant from the earth some 1,800 light- 
years, a light-year being the distance traveled in a year 
by a beam of light which covers 186,000 miles a second. 
Knowing the distance it is easy to calculate the size 
of the nebula. It is so big that light takes 26 years to 
cross it. Compared with other diffuse nebulae of the 
Milky Way, however, the Orion nebula ranks among 
the smaller. Although the matter of the nebula is 
highly rarefied it has an appreciable effect on the light 
passing through it, rendering it slightly reddish. The 
stars in the midst of the nebula are found to be some- 
what more reddish than astronomers expected. 


AN instrument that will measure the force of an earth- 
quake that shakes it was described by Professor J. A. 
Anderson, of the Mount Wilson Observatory, before the 
meeting of the Seismological Society of America. It 
consists essentially of a pendulum free to swing in a 
given plane, but normally resisting against a stop. It 
can be adjusted to indicate a given force of: movement 
by the angle of its swing. When an earthquake strikes 
it, the pendulum swings away from its stop. This opens 
an electric circuit and causes a semaphore on top of the 
instrument to drop. It is planned to use seven such 
pendulums on each installation, each set to indicate 4 
different earthquake force. Then the operator, looking 
at the set-up after a quake, can tell by the number of 
semaphores which have dropped how severe the earth- 
quake was. Then, simply by resetting the semaphores, 
he leaves the instrument ready to register the force of 
the next earthquake. 
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Now Ready 


. a fresh survey of modern Biology es- 
pecially designed for those who do not plan 
to specialize in Botany or Zoology.’’ 


extbook 
General Biology 


By Waldo Shumway 


Professor of Zoology, University of Illinois 


From the wealth of illustrative material offered 
in the fields of Botany and Zoology the author has 
selected such facts and theories as have a general 
significance. The book is designed for a course 
of one semester or two terms. 

The student is introduced to the subject by an 
account of the structure and activities of a verte- 
brate—the frog. Following this, an account of a 
flowering plant is provided—the familiar wheat. 
After describing the form, functions, and life his- 
tory of this plant and comparing them with those 
of the frog, the student is ready to embark upon 
the study of biological principles. 

After a discussion of these principles a brief 
survey of the major plant and animal groups is 
intended to give some idea of the evolution of these 
kingdoms. The book is concluded with a short ac- 
count of some of the ways in which the study of 
Biology is applied to the improvement of human 
life. 

Because this book is written primarily for those 
to whom laboratory facilities are not available, 
illustrations have been freely used to take the 
place of demonstration material. These are care- 
fully labeled and the use of abbreviations has been 
avoided. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PAPERS PRESENTED AT THE PASADENA 
MEETING OF THE AMERICAN ASSOCIA- 
TION FOR THE ADVANCEMENT OF 
SCIENCE 

THE universal truth of one of the greatest laws of 
all physics, the secon’ law of thermodynamics which re- 
quires a dying universe, was seriously questioned by 


.Professor Richard Tolman, of the California Institute of 


Technology, in a paper read before the American Asso- 
ciation for the Advancement of Science. This law, in- 
vulnerable since it was formulated by the great physicists 
of the last century, Clausius and Kelvin, leaves no escape 
from the conclusion that the universe must eventually 
cool down and all its motions slow up until a meaning- 
less inactivity pervades everything. Professor Tolman 
by a detailed analysis has reached his conclusions by 
incorporating the principles of the relativity theory in 
classical thermodynamics. His theory is made all the 
more acceptable by the fact that his reasoning gives an 
explanation for one of the greatest of modern astro- 
nomical mysteries: The fact that the universe is ap- 
parently bursting apart at a tremendous rate. Pro- 
fessor Tolman begins by setting up a hypothetical sim- 
plified universe of his own, whose behavior he can study 
with some certainty. He finds that in it an observer 
provided with a rigid meter stick for making measure- 
ments would make certain deductions about that part of 
the phantom universe in which he found himself, but 
these would be quite wrong for the universe as a whole. 
Professor Tolman’s universe is a very simple one, filled 
evenly with a mixture of gas and radiation—something 
very different from the universe as astronomers know it 
and yet useful for certain scientific purposes. The hypo- 
thetical observer would conclude that the ‘‘entropy’’ or 
mixed-upness of his universe was increasing and yet the 
entropy of the universe would actually be constant, taken 
as a whole. He would also find that matter in this 
region was being annihilated ... that the energy and 
temperature of the region was dropping, and that radia- 
tion was flowing out of the region into surrounding 
space, which would thus appear to be at a lower tem- 
perature than the material in his own vicinity. It is 
from just these facts that pessimistic conclusions as to 
the fate of our world are drawn. However, from the 
standpoint of the relativistic thermodynamics invented 
by Professor Tolman, all the processes in such a hypo- 
thetical system would be taking place reversibly without 
inerease in entropy, and no final dissipation of energy 
would occur within it. Such a universe would continu- 
ously expand by the transformation of matter into radia- 
tion. As a matter of fact our own universe appears to 


. be doing just this. The distant nebulae are rushing 


away from us at tremendous speeds and the real universe 
is constantly expanding. 


WHat the universe actually consists of so far as the 
largest of telescopes can determine was told by Dr. 


Edwin Hubble, of Mount Wilson Observatory. He te 
ported that the universe is much the same wherever his 
telescope is pointed. There is no evidence that the 
great systems of stars and star stuff known as nebula 
become any fewer at the very limits of observable space, 
a distance so great that light traveling 186,000 miles per 
second requires two hundred and fifty million years to 
reach our telescopes. When we look at the starry night 
sky we see principally the stars of the nebula in which 
our sun is one of millions of stars. Dr. Hubble ex. 
plained that there are thirty million nebulae within reach 
of the Mount Wilson 100-inch telescope, each about 4 
million times as bright as the sun, scattered about at 
intervals of about a million five-hundred thousand light 
years. It is such immensities of space and matter that 
Professor Tolman’s new view of the universe perpetuates 


forever. 


THE production of X-rays as penetrating as cosmic 
rays, with voltages of eighteen million, was forecast in 
a report made by Drs. F. Lange and A. Brasch, of the 
University of Berlin, which was read by Dr. Alexander 
Goetz, of the California Institute of Technology. Work- 
ing in a small valley between two mountain peaks in 
northern Italy, a place where thunderstorms occur ‘re- 
quently in summer and early autumn, Drs. Lange and 
Brasch emulated Benjamin Franklin by snatching ele: 
trical energy from the skies. With their gathering 
system, suspended from heavily insulated wires strum 
across the valley, they obtained discharges of electricity 
which sparked twenty-five feet and measured eighteen 
million volts. Assured by these experiments on Monte 
Generoso that nature would. provide the high tensio 
electrical discharges for their experiments, Drs. Lange 
and Brasch returned to their laboratories at the Univer 
sity of Berlin to construct a new type X-ray tube, which 
would withstand such powerful discharges. They sut 
ceeded in building a tube of alternate rings of rubber 
and metal which has been tested at three million volts, 
continuing for an interval of a millionth of a second 
These three-million-volt X-rays are the most powerful 
yet produced, exceeding any so far produced in Americ 
Electrons are so speeded in this tube that they dril 
holes an inch deep in a brass plate at the bottom of tle 
tube, each electron boring its own hole. The new X-raj 
tube, made of rubber and metal instead of glass, is les 
than a dozen feet long, despite the high voltage it with 
stands. It is estimated that an ordinary X-ray tube 1 
withstand such voltages would need to be half a mil 
long, and therefore could not be constructed. When! 
tube now building has impressed upon it the high pote 
tials of the natural electrical discharges there will be pr 
duced gamma rays equivalent to a hundred thousavl 
grams of radium, which is at least a thousand times # 
much radium as there is now available for medical or it 
dustrial use in the world. When this experiment is pe 
formed, the super-X-rays obtained will equal the cosu 
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grand book 


for the private library ...done with wit 
and grace, and without the shoddy vulgarity 
of the usual popularized science... It is a 
good book, the best I ever read about men 
and apes by an anthropologist.”—-LAURENCE 
STALLINGS, N. Y. Sun. 

“Professor Hooton wrote his treatise in so 
entertaining a way that one follows the de- 
velopment of the evolutionary plot with some- 
what the same hurry after clues as in a 
mystery story.” — Book -of-the-Month Club 
News. 

“Here is the story of human evolution told 
with authority and sprinkled with wit... 
Anyone who wishes to become acquainted 
with the most up-to-the-minute facts will find 
that this is the one book to read.”—Philadel- 
phia Ledger. 
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rays in penetration and the experiments projected should 
settle the question of the nature of the cosmic rays. 
X-rays produced with three million volts in the Berlin 
laboratories have already penetrated a tower of lead a 
yard thick. 


At two great electrical laboratories in America, the 
California Institute of Technology, Pasadena, and the 
General Electric Company, Schenectady, million-volt 
X-ray tubes will soon be available for therapeutic use. 
Dr. C. C. Lauritsen, of the California Institute of Tech- 
nology, estimated that the 550,000-volt two-kilowatt 
X-ray tube now temporarily diverted from physical re- 
search to experimental treatment of cancer cases is 
equivalent to at least a hundred grams of radium, which 
if they could be obtained would be worth six million 
dollars. In a new radiation laboratory Dr. Lauritsen 
and his associates are now building an X-ray tube to 
operate at a million volts. This will produce hard, pene- 
trating rays that all the radium in the world could not 
produce, and the physicians working with the physicists 
will be able to direct the output of this most powerful 
tube at a single case of cancer if research during the 
next few years shows that to be desirable. 


To the meeting Dr. W. D. Coolidge, of the General 


‘Electric Company, brought news of a new cascaded 


X-ray tube which will need 900,000 volts and will be 
used for cancer treatment at the Memorial Hospital in 
New York. Since the modern form of X-ray tube was 
invented by Dr. Coolidge and named after him, this is 
his latest and most advanced contribution to the produc- 
tion of high-energy electrical radiations. 


Success in producing positive electrical particles that 
speed with million-volt velocities, although only forty 
thousand volts were used in generating them, was re- 
ported by Dr. E. C. Lawrence, of the University of Cali- 
fornia. He put the particles in a sort of merry-go- 
round electrical field in which they are given shoves 
periodically until they travel at enormous rates. Dr. 
Lawrence hopes to explore the nucleus with the high- 
speed particles. 


Dr. M. A. TuveE told how he and his associates of the 
Carnegie Institution of Washington had produced arti- 
ficially by a combination of high-voltage Tesla coils and 
vacuum tubes beta and gamma rays of energies equiva- 
lent to those emitted by radium. He also described a 
method that promises to allow him to work with voltages 
of ten million and perhaps more in the future. 


DraGRAMS of the structure of the atomic nucleus were 
shown by Professor Wendell M. Latimer, of the Univer- 
sity of California, to illustrate a new theory of the way 
in which the central portion of the atom is put together. 
This is the ultimate and final step in determining just 
what is the structure of the material things about us. 
Beneath the seemingly solid surfaces of metals and other 
substances with which we have daily contact, a multitude 
of regularly arranged crystals have been found—row on 
row of them, each made up of molecules, which in turn 
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were shown to be definite arrangements of atoms. 
X-rays have aided greatly in this exploration of syb. 
microscopic crystal worlds. The atom was shown to 
be fashioned as a very heavy nucleus surrounded by very 
light particles or waves known as electrons. Profesgor 
Latimer has assumed the task of discovering the archj- 
tecture of that internal citadel of the atom. Previous 
investigators have pictured the nucleus of the atom in 
terms of the number of protons, or hearts of hydrogen 
atoms, and electrons that are present. In iron, for in. 
stance, the nucleus was known to consist of 56 of the 
protons, as the hydrogen nuclei are called, and 30 elec. 
trons or units of electricity. The radio-active disinte- 
gration of elements like radium gave a clue to how 
the protons and electrons were arranged in the nucleus, 
Disintegrating matter gives off both unattached elec- 
trons in pairs and bundles of four protons and two 
electrons known as alpha particles. These particular 
bundles known as alpha particles are known to be also 
the atomic hearts of helium, the inert gas that is used 
to inflate American airships. Other research has shown 
that these protons and electrons are spinning, and opvo- 
site spins play an important part in keeping the nucieus 
together. Professor Latimer first arranged alpha par- 
ticles in a tetrahedral pattern, that is, at the corners 
of a triangular pyramid. Then he assumed that each 
of these alpha particles is itself a tiny tetrahedron of 
four protons with a pair of electrons spinning at its 
center. This Professor Latimer presented as the best 
picture that can now be drawn of the ultimate in the 
structure of matter. 


Proressor R. H. Fow.er, of the University of Cam- 
bridge, pointed out that exploration of the state of the 
atomic nucleus was progressing steadily and that the 
energy laws of the heart of the atom are being discov- 
ered to be very similar to those that Professor Niels Bohr 
found to apply to the atom asawhole. Just as the atoms 
have definite energy states in which they respond much 
as a violin string will vibrate to a definite sound vibra- 
tion, so the nucleus has definite levels of energy within 
it that can be probed by physicists. Portions of the 
nucleus can not be knocked out in the same way that 
electrons can be removed from atoms by bombardment, 
but the physicists can watch alpha particles come out of 
their own accord during natural disintegration. These 
alpha particles are the hearts of helium atoms and with 
protons and electrons as somewhat trivial additions they 
form the nuclei of all atoms. The energy changes that 
occur when alpha particles and protons come out of the 
atom’s nucleus are giving a number of investigators all 
over the world clearer pictures of the constitution of the 
nucleus. 


How the formation of chemical compounds is being 
explained mathematically by the new theories of physics 
was the subject of a symposium in which Dr, W. Heitler, 
of the University of Géttingen; Dr. Linus Pauling, of 
the California Institute of Technology, and Dr. J. ©: 
Slater, of the Massachusetts Institute of Technology; 
took part. Before the invention of the new quantum 


‘ 
fi. 
% 
> 
as 
th 
ie: 
7% 


June 26, 1931 SCIENCE—ADVERTISEMENTS 


13 


5 


TWO STANDARD UNITS (Upper) 
TWO STANDARD SECTIONS (Lower) 


Send for Booklet “S” 


NOW FILES ALL SIZES 


Through Improvements 


made in the 


CHWARTZ 
ECTIONAL 
YSTEM 


All laboratory sizes of 
containers from a 5 gr. 
vial to a 1 gal. bottle 
can be_ conveniently 
filed. 

The number of supplies 
you can file is amazing. 
You locate items in- 
stantly, and the condi- 
tion in which they are 
found makes it a plea- 
sure to handle them. 
Standard units also 
made for apparatus. 


This Booklet gives full details, illustrations of 
Standard Units, and net prices, as well as list of 
educational institutions having the systems in use. 


SCHWARTZ SECTIONAL SYSTEM 


INDIANAPOLIS, INDIANA 


i 


14 SCIENCE—SUPPLEMENT 


theory, chemists had been unable to understand the for- 
mation of a great class of chemical compounds, those in 
which there is no direct electrical attraction. Ways have 
now been found of explaining these and many other 
chemical facts in strict mathematical terms. The new 
mathematical theory confirms completely the idea of Pro- 
fessor G. N. Lewis, of the University of California, that 
the non-polar type of linkage between atoms consist of 
two electrons paired. Only atoms in which there is an 
unmated electron can form compounds of this sort. 
Further, said Dr. Heitler, the quantum theory shows that 
the electron possesses quite a remarkable property, its 
spin. The electron has an axis which can not assume all 
directions in space. For two adjacent electrons the axes 
must either be parallel or antiparallel. If the spins, 
and therefore axes, are in opposite directions there is an 
attractive force between the molecules. This is the 
chemical force. Dr. Pauling was able to explain why 
some atoms combine and others not. The new theories 
will also explain the strength of chemical attractions, 
magnetic properties and the angles made by the ato 


in compounds. 


Waves of electrons will soon make possible a clearer 
picture of the internal structure of crystals than ever 
before, according to Dr. C. J. Davisson, of the Bell 
Telephone Laboratories, New York, speaking before a 
joint meeting of the association and the American 
Physical Society. Very short wave-lengths are avail- 
able in electron waves and this results in greater power 
to photograph the fine crystal structure of matter. Just 
as shortening the wave-length of light used in illuminat- 
ing a microscope allows smaller objects to be seen, use 
of electrons made visible by their effects on photographie 
plates allows physicists to study more minute structure 
in crystalline matter. The electron waves are diffracted 
by erystals and give rise to diffraction patterns which 
are quite similar to those produced by X-rays. X-ray 
studies have given much information on matter’s strue- 
ture in the past decade. The scattering power of atoms 
is about a million times greater for electron waves than 
for X-rays. The electron waves will therefore give im- 
formation chiefly regarding the structure of surfaces of 
crystals, whereas the X-rays give information about the 
structure of the bodies of crystals. He also expects 
that the electron waves will allow the study of layers cf 
gas attached to the surfaces of metal crystals. 


Dr. P. W. Bripeman, of Harvard University, discussed 
metal crystals and explained that much more is known 
about simple common salt crystals than about simple 
metal erystals. 


Dr. Fritz Zwicky, of the California Institute of 
Technology, described newly discovered secondary struc- 
ture of erystals which physicists expect will aid them to 
a better understanding of how matter is put together. 


ASTRONOMERS are not quite certain of the size of the 
planet Pluto which was discovered last year. Dr. E. C. 


‘atmosphere presented by Professor B. Guthenberg, of 
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Bower, of the University of California, reported 4 
study of gravitational pulls between Pluto and the other 
members of the solar system which unfortunately does 
not give conclusive results. The most probable result 
is that Pluto has seven tenths of the mass of the earth, 
Dr. Bower explained that an observation of the planct’s 
dise in the hundred-inch telescope at Mount Wilson 
probably offers the best chance of determining its size, 
Since with poor seeing conditions at Mount Wilson no 
dise could be seen, Dr. Bower believes the outermost 
planet of the sun’s family can not be larger than eight 
tenths the size of the earth. If under the best condi- 
tions for astronomical observations Pluto does noi ap- 
pear to be more than a mere point of light it can not 
be heavier than a tenth of the earth’s mass. 


Just a mere fifty miles above our heads the tempera. 
ture is between a thousand and two thousand degrees 
Fahrenheit, according to a new theory of the earth’s 


the California Institute of Technology. According to 
this theory the atmosphere is practically the same in 
composition throughout and not exclusively helium in 
some high layers, as other physicists have concluded. 
Although the temperatures are high in the heights of the 
stratosphere, the air is very diffuse and thin. Only a 
rocket could actually penetrate the atmospheric heights 
to bring back evidence of what actually exists there. 


THUNDERSTORMS that come suddenly in the night are 
about the most troublesome feature in western aviation, 
and the hardest to guard against, Vincent E, Jakl, 
meteorologist of the Omaha municipal airport, told the 
American Meteorological Society at its meeting at Pasa. 
dena. It is exceedingly difficult to predict the time or 
place of a thunderstorm, he said, and while aviators cai 
usually see such storms in the daytime and fly around 
them, it is not always possible to see them at night in 
sufficient time to avoid them. Other weather changes are 
predicted with considerable success, from maps of the 
region prepared at three-hour intervals and from the 
larger maps prepared twice each day. Aviators flying 
over the region with which he is especially concerned, 
reaching from Chicago to Cheyenne, have fewer weather 
troubles in the western half of the area, because it is 
considerably drier than the eastern half. As a possible 
improvement in airway forecasting, he suggested that 
special stations be established on either side of the ai! 
lanes, in addition to the present chains that lie direct!) 
along the lines of flight. 


Four active substances, probably hormones, have bee! 
isolated from the placenta, part of the female repro 
ductive organs, Dr. J. B. Collip, of McGill University 
and one of the Toronto group that gave insulin to the 
world, reported also to the Association for the Study of 
Internal Secretion. These substances act as sexual 
stimulants in both males and females. One of them 
is valuable in treating disturbances of the reproductivé 
eycle in females. It is the first preparation of this typ 
which is effective when given by mouth. 
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FREAS Low Temperature INCUBATOR 


With Constant Temperature Control 


Operates from 
-10-60°C 


Similar to improved 
foreed convection 
Freas Incubators and 
Ovens, see bulletin 
No. 446, but in ad- 
dition has electric re- 
frigerator. 


Entire operation is 
automatic. 


Write for new bul- 
letin No. 466 which 
gives full informa- 
tion. 


In ordering, give 
complete details of 
your electric current. 


25477-25478/3 


EIMER & AMEND 


Established 1851 Incorporated 1897 


Headquarters for Laboratory Apparatus and 
Chemical Reagents 


NEW YORK, N. Y. 
Third Avenue, 18th to 19th Street 


Entered as second-class matter July 18, 1928, at the Post Office at Lancaster, Pa., under the Act of March 8, 1879. 
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SCIENCE—ADVERTISEMENTS 


The University of 
California Press 


Pusiic HEALTH— 


Daniel Sutton and the 
Revival of Variolation 


By JouHN N. Force 
25 cents 
PHYSIOLOGY— 


Effect of Low Pressures on the 
Respiration of Animal Tissues 


By 8S. F. Coox and 
GEORGE GIRAGOSSINTZ 


25 cents 
ZOOLOG Y— 


Species of Coccidia in Chickens 
and Quail in California 


By Dora PRIAULX HENRY 
25 cents 


Trichomonad Flagellates from 
Termites 
It. Eutrichomastix, and the Subfamily 
Trichomonadinae 
By Haroup Kirsy, JR. 


$1.25 


University of 
California Press Berkeley 


THE WISTAR INSTITUTE 
BIBLIOGRAPHIC SERVICE 


A eondensed summary of each paper appearing in the 
journals listed below is issued prior to publication of the 
article in full. This distribution of abstracts enables a 
biologist to familiarize himself with contemporary re- 
searciyin a minimum of time, and to select the articles 
which he wishes to purchase in reprint form. To receive 
these abstracts he may subscribe to the Advance Ab- 
stract Sheets or to the Bibliographic Service Cards. 

The Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more abstracts, together 
with the price per reprint. Subscription rate is $3.00 
per year. 

The cards also are issued twice a month. In addition 
to the abstracts, the cards provide subject headings and 
complete bibliographic reference. The cards are con- 
venient for filing and library records. Price, $5.00 
per year. 

At regular intervals the abstracts are assembled and 
published in book form with complete author’s and ana- 
lytieal subject indices. Price, $5.00 per volume. 


Journal of Morphology and Physiology 
The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Anatomical Memoirs 

American Journal of Physical Anthropology 
Folia Anatomica Japonica (Tokyo, Japan) 
Physiological Zoology (Chicago, Illinois) 
Stain Technology (Geneva, New York) 
Ecological Monographs (Durham, North Carolina) 


The Wistar Institute of Anatomy and Biology 


Thirty-sixth Street and Woodland Avenue 
Philadelphia, Pa., U. 8. A. 


CHARLES SCRIBNER’S SONS 
NEW YORK  » LONDON 


& PRINCETON UNIVERSITY PRESS 


Henry Fairfield Osborn 


Biological Series (1894-1929) 
I. FROM THE GREEKS TO DARWIN 


New and completely revised edition of this stand- 
ard historical work. 12mo. 3d thousand. $2.50 


li. IMPRESSIONS OF GREAT NATURALISTS 
Sequel to Vol. I. Darwin, Wallace, Huxley, Bal- 
four, Bryce, Pasteur, Leidy, Cope, Butler, Bur- 
roughs, Muir, Roosevelt. With portraits. 12mo. 
New and extended edition. 4th thousand. $2.50 


Hil. EVOLUTION AND RELIGION IN EDUCATION 


Discussion with Bryan and other Fundamental- 
ists of 1922-25. 12mo. 12th thousand. $2.00 


IV. CREATIVE EDUCATION 


“T rejoice that you have put your ripe experience 
into this brilliant book. It is tonic.”—W1L1L1AM 
McAnprew. With portraits. 12mo. 3d thou- 
sand. $2.50 


Life History of Earth and Man Series 
(1907-1928) 
1. THE ORIGIN AND EVOLUTION OF LIFE 


On the theory of action, reaction, and interaction 
ofenergy. Profusely illustrated. 8vo. 12th thou- 


sand. $4.00 
ll. THE AGE OF MAMMALS 

New and revised edition now in preparation. 

Profusely illustrated. 8vo. $6.00 
IV. MEN OF THE OLD STONE AGE 


Standard work in human archeology. Profusely 
illustrated. Thirteenth printing. Cr. 8vo. 24th 
thousand. $5.00 


Published by Princeton University Press 


V. MAN RISES TO PARNASSUS 

Intellectual and spiritual evolution of man to 
close of New Stone Age. Sequel to Vol. IV. II- 
lustrated. 8vo. 3d thousand. $2.50 


Published by Princeton University Press 


Vi. COPE, MASTER NATURALIST 
Life and Letters of Edward Drinker Cope. Foun- 
dations of natural history and vertebrate palion- 
tology in America. Complete bibliography, classi- 
fied and annotated. Profusely illustrated. 8vo. 

FIFTY-TWO YEARS OF RESEARCH, 

OBSERVATION AND PUBLICATION 
Scientific biography; complete chronologic and 
classified bibliography, 1877-1930. Portraits. 

con $1.50 

THE TITANOTHERES OF ANCIENT 

WYOMING, DAKOTA AND NEBRASKA 

Monograph 55 of U.S. Geological Survey. Vols. 
I and II, 882 pp., 797 text illustrations, 236 
plates. Thirty years in preparation, a complete 
research in Geology, Paleontology, and Biology. 
300 copies remaining of original 1600. $9.00. 
Supt. of Documents, Government Printing Office, 
Washington. 
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GALVANOMETER 
With Inclosed Lamp and Scale 


This compact Galvanometer is housed in a walnut box, measuring 84 
inches deep x 44 inches wide x 5 inches high, contains the moving sys- 
tem and magnet, a small straight-filament lamp and a scale. It can be 
used for 99 out of 100 routine bridge measurements. It requires no 
setting up or leveling. The user simply puts it on a table and connects 
the leads to the binding posts. Its period is 3 seconds. The lamp re- 
quires a 4 volt source. The instrument is made in the following sen- 
sitivities : 

2420-4 0.05 MICROAMPERE PER MM. DEFLECTION... $40.00 
2420-b 25 MICROVOLTS PER MM. DEFLECTION 
2420-c 0.025 MICROAMPERE PER MM.DEFLECTION. 40.00 
2163 TRANSFORMER for lighting lamp on 110 volt, 

60 cycle current 
2168 RESISTANCE UNIT for lighting lamp from any 

110 volt circuit 
2169 RESISTANCE UNIT for lighting lamp from any 

220 volt circuit 


Write for Catalog S-20 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 


LEEDS & NORTHRUP | 


ELECTRICAL MEASURING INSTRUMENTS HUMP AND HOMO HEAT TREATING FURNACES 
POTENTIOMETER PYROMETERS AUTOMATIC COMBUSTION CONTROL 
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FREAS 


INCUBATORS 


4 wide-range high-and-low temperature incuba- 
tors are specially designed for work wherein it is de- 
sired to maintain incubating temperatures close to or be- 
low that of the room—and will maintain temperatures as 
low as 10°C when the room temperature does not exceed 
25°C, or temperatures as high as 60°C. 

In general construction they are much like the stand- 
ard Freas incubators of the horizontal-flow forced-air cir- 
culation types—but are additionally equipped with refrig- 
erating apparatus to provide for proper and satisfactory 
operation at the lower temperature ranges. 

Their entire operation, including the ice machine, is 
automatic—simply set an indicator at whatever tempera- 
ture you desire, close the switch, and the temperature will 
be maintained constant, accurately, indefinitely. 

Temperature control is procured by a Freas thermo- 
regulator controlling a low wattage electrical resistance 


for operations 


above and below 


room temperatures 


821 18" x 18" x 18" 


{sat OPERATING | 
841 36" x 18" x 24’ 


unit, which affords more accurate regulation than would 
be possible by attempting to effect control through the 
cooling coil—for the reason that the electric heater has 
but a small latent heat factor as opposed to a large latent 
heat factor in the case of the refrigerating fluid. 

These incubators are furnished as a complete unit com- 
pactly assembled—with a motor-driven air-circulation sys- 
tem to provide the constant cross-current of air in the 
operating space; and with an electric-drivén refrigerating 
unit and brine tank, mounted on the floor stand beneath 
the operating chamber. 

Either of the two standard sizes here listed can be fur- 
nished, or special sizes can be readily made to order. We 
shall be pleased to forward any desired information con- 
cerning these low-temperature incubators—or other Freas 
apparatus in which you may be interested. 


FREAS THERMO-ELECTRIC COMPANY 


1207 SOUTH GROVE STREET 
IRVINGTON, N. J. 


DISTRIBUTORS OF FREAS LABORATORY OVENS, INCUBATORS, AND WATER BATHS 
Eimer & Amend, New York, N. Y. Fisher Scientific Company, Ltd., Montreal, Canada. E. H. Sargent & Co., Chicago, _ 


H. V. Grosch Co., San Juan, Porto Rico. 


Will Corp., Rochester, N. Y. Braun-Knecht-Heimann-Co., Ltd., San Francisco, Calif. 
Kansas City Lab. Sup. Co., Kansas City, Mo. 


Fisher Scientific Company, Pittsburgh, Pa. 
McKesson-Doster-Northington, Inc., Birmingham, Ala. 


Canadian Laboratories Supplies, Ltd., Toronto and Montr eal, Canada.» 


Denver Fire Clay Co., Denver, Colo. 
Braun Corp., Ltd., Los Angeles, Calif. Antiga & Co., Havana, Cuba. 


Tanaka Shoji Kaishia, Ltd., Tokio, Japan. 
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MORE THAN 


CENCO HOTCONE HEATERS 


TRADE MARK REGISTERED 


are in use in chemical laboratories for many kinds of heating operations. 
By eliminating free flames and gas hazards, electric heat takes 2 prominent 


place in todays’ chemical laborataries. 


The Cenco Hotcone heating element, whose chromel wire unit is 
secured by alundum cement in a conical depression ina refrac- 
tory block, is so perfectly heat insulated that more than 90% of 
the electrical energy is transferred in: the form of heat to the 
laboratory vessel. The distinctive conical arrangement of the glow- 
ing wire of the heating unit focuses the radiant heat to reproduce ] 
the spot heating effect of gas burners. It heats as quickly as gas. 


Strength, lightness and attractive appearance are contributed 
by the polished cast aluminum case. Concentric porcelain rings, 
supplying apertures of from 1} to 5{ inches, accommodate all 
types of laboratory vessels. 


SPECIFICATIONS 


Diameter of top 54 inches; 
height of top from table, 6% 
inches; length of aluminum 
rod, 12 inches; diameter of 


smallest ring opening, 1% Fé 
inches ; distance from center 
of opening to rod, inches; CENTRAL 
power consumption, 350 watts. 


Complete with connecting cord 
and plug. 


For volts .. 110 120 
$6.50 $7.50 


For further description and uses 
send for Bulletin No. 163S | i No. 7504 


CENTRAL, SCLENTIFIC ClomPANY 
TRADE MARK 
LABORATORY CFNCD SUPPLIES 


aratus meine Chemicals 
New York - Boston - CHICAG O-TorontTO-LOS ANGELES 
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Surface Tension Balance No. 160 
for Interfacial Measurements 


With this balance can be made not only surface 
tension measurements but also interfacial measure- 
ments between any two liquids requiring either the 
raising or lowering of the ring with reference to the 
interface. 

When the ring is raised the beam and chain read- 
ings give the actual pull on the ring in grams to 1/10 
mg. When the ring is allowed to sink under its own 
weight and that of the special ring holder the beam 
and chain readings give the actual resistance in grams 
to 1/10 mg of the interfacial tension to the downward 
movement of the ring. 

The beam reads 0 to 1 gram in 100 mg graduations 
both sides of center, the chain column reading 100 
mg to 1/10 mg above and below the zero mark located 
at the center of column. 


CHRISTIAN BECKER, Inc. 


Sales Offices 
92 Reade Street, New York City 
228 No. La Salle Street, Chicago, IIl. 
49 California St., San Francisco, Cal. 
Factory: 147-153 Eighth St., Jersey City, N. J. 
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SCHMID 


HAND MICROTOME KNIFE SHARPENER 


2-H 7207-N 


SCHMID HAND MICROTOME KNIFE SHARPENER. The successful use of the Fanz Automatic 
Knife Sharpeners has led to the development of the less expensive Schmid Hand Sharpener for operation 
by the glass plate—abrasive method as first suggested by Minot and more recently developed by Fanz. 

Where the number of knives to be conditioned does not justify the purchase of either of the I'anz 
automatic machines, the Hand Sharpener is recommended. It provides the advantages of the glass plate— 
abrasive method, but with a much greater expenditure of time and personal attention for sharpening each 
knife than is required with the Fanz Automatic Sharpeners. 

The Hand Sharpener consists of a steel rod for screwing directly into the threaded hole in the back of 
No. 7182-A Schmid knives and a clamp for use on knives not provided with screw hole in the back. 
The knife, or knife clamp, is then fixed at the chosen angle in the upright support with two steel castors, 
which is moved by hand on the polished glass base plate. After each stroke, the knife is lifted and re- 
versed as indicated in the illustration. The use of a honing guide or back is entirely obviated and the 
a skill—much less than that required for stone honing—is quickly acquired if directions are fol- 
owe 

The abrasives used are the same as those recommended for the Fanz automatic machines and the 
upper glass or grinding plate, on which the abrasive solution is spread, is furnished with plane matte 


surface on one side and polished on the other. 
Code 


7207-G. Microtome Knife Sharpener, Schmid Hand Model, as above described,-for direct at- Word 
tachment to threaded hole in back of No. 7182-A Schmid knives. Sharpener only, 
without clamp for knives of other make, glass plates or abrasive material... 14.00 Khawi 


7207-H. Knife Clamp, only, for use with above for knives not provided with threaded hole in 


back. Takes knives up to 12 mm thickness Of Dak ..0.0....cccccceeceneneneeen 8.00 Khayo 
7207-K. Glass Base Plate, only, with surface polished and edges ground, 28 inches long x 14 

7207-L. Glass Grinding Plate, only, with plane matte surface on one side and polished on the 

other, 14 inches long x 14 imches wide X } imch thick 20000... 3.75 Kheci 


7207-N. Microtome Knife Sharpening Outfit, Schmid Hand Model. A complete outfit for use 
with No. 7182-A Schmid knives with threaded hole in back, consisting of No. 7207-G 
Sharpener, No. 7207-K Glass Base Plate, No. 7207-L Glass Grinding Plate, and out- 
fit of abrasives and accessories as supplied with the Fanz Automatic Sharpeners. 


7207-P. Ditto, but with the addition of No. 7207-H Knife Clamp for use with knives not pro- 


See overleaf for description of A. H. T. Co. Specification Schmid Microtome Knives 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 
LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA, U.S. A. 
Cable Address, BALANCE, Philadelphia 
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A.H.T. CO. SPECIFICATION 
7182-A Fig. 2 7182-0 
: MICROTOME KNIVES, SCHMID, A.H.T. Co. Specification. Of a new wedge-shape cross-section 
se. with a slight concavity on each side. The dimensions, i.e. thickness of back E, width C and thickness at F 
e (see Fig. 1), have been changed to reduce the tendency to ‘‘chatter’’ in use—a fault common with 
— knives too thin at point F. The inclusive angle A of the cutting bevel has been increased and tempering 


is controlled by Rockwell test. 

Three threaded holes are provided in each knife as shown in Fig. 2: that at G for the No. 7207-G 
-Sehmid Hand Sharpener as listed overleaf, or for either No. 7204 or No. 7207 Fanz Automatic Sharp- 
pee eners; that at H for the Bausch & Lomb microtome knife handle, and that at I for either the Spencer 

4 microtome knife handle or our No. 7184-A handle. 

Knives without cases are shipped in a carton which protects against damage in transit only, but which 
is not suitable for permanent laboratory storage. Our cases are made of wood, covered with genuine 
leather, with hinged lid and knife support of hardwood with retaining clips. When knives are removed 
from and replaced in these cases with reasonable care, the cutting edge is entirely protected. All our mi- 


Py crotome knives are sent out thoroughly greased so that care must be exercised in removing them from 
ie: the ease and in other handling because of the tendency to slip in the fingers. These accidents involve, 
x not only damage to the knife edge, but serious personal injury. 


In specifying the dimensions of the knives, ‘‘total length’’ refers to J of Fig. 2; ‘‘ width of blade’’ 
refers to K of Fig. 2; and ‘‘thickness of back’’ to E of Fig. 1. 


fe 7182-A. Microtome Knives Schmid, A.H.T. Co. Specifications, as above described. Knife only, without 
leather case. 


Witt of 30 30 40. 45 45 

Thickness of back, MM 8 12 12 12 

Bach, in shipping carton 5.00 6.75 9.00 14.00 18.00 

Kepat Kepeo Kepek Kepgh Kepic 

7182-B. Ditto, i.e. knife only, but in leather case................... 7.50 9.50 12.00 17.50 21.75 

3 7182-C. Ditto, but with honing back and handle, complete 

12.00 14.00 16.50 25.50 31.75 


Note—The two larger sizes, i.e. 185 mm and 250 mm, are furnished with an additional small 
handle for screwing into the opposite end of the knife. 


See overleaf for description of the Schmid Hand Microtome Knife Sharpener. 


ARTHUR H. THOMAS COMPANY 
LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA, U.S. &. 
e Cable Address, BALANCE, Philadelphia 
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Teaching or research position in physical metal- 
lurgy and allied subjects wanted by metallurgi- 
eal engineer ; D.Se. degree; extensive industrial 
experience ; age 39; location desired Los Angeles 


district. 
Address “A. R.,” The Science Press Grand Central 


Terminal, New York, N. Y. 


HgSpeed MIXERS 


Clamp to oy tank, operate from light cir- 
cuit, mix all li uids, maintain even temper- 
ature baths. Thousands used in sizes for 
1 to 50,000 om tanks. 


Write for Catalogue 


ALSOP ENGINEERING <o. 


West 60th St., New York 


Field Equipment for Engineers, 


Explorers, Hunters, Travelers 
Scientific Instruments; Packing Equipment; 
Skis; Firearms; Clothing; Fiala Pat. Sleep- 
ing Bags; Optical Instruments; Astronomic 
Telescopes; Range Finders; Binoculars. 
Paulin Altimeters. Write for catalog “A” 

FIALA OUTFITS 


47 Warren St., New York 


Also 


Gla 
Lined 
Tanks 


VISITRON 
PHOTOELECTRIC CELLS 
for SCIENTIFIC RESEARCH 
These cells are noted for their high sensi- 

tivity and long life. 
SEND FOR BULLETIN 119 


GM LABORATORIES |NC 


173la Belmont Ave. Chicago, U. 8. A. 


Decide it with 
a KERAMIC KILN 


100 


No 


This smail, mul- 
tiple-muffle test fur- 
mace is capable of 
reaching high heat 
quickly, economi- 
eally, anc depend- 
ably. Embodies the 
same advantages as 
larger kilns in 
the Keramie 
line. Muffle is 
14” in diam- 
eter, 17” high. 


Described and priced in 
Bulletin 360a. 


DENVER FIRE CLAY 


COMPANY 
DENVER, COLO., U.S. A. 


SALT LAKE CITY, EL PASO % NEW YORK 


WE SPECIALIZE IN REPAIRING Mi- 
croscopes, Colorimeters, Scientific and 
Laboratory Instruments. Agents of 
Bausch & Lomb products. New and 
rebuilt microscopes for sale. We also 
buy used microscopes and parts. 


Use Hoke levices 
- for the control of 
compressed gases 


“Hoke Inc. 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS » » » 


MONOGRAPHS AND BOOKS » 


Correspondence Invited 


LANCASTER, PENNSYLVANIA 


22 Albany 
New York City g 


New 
Opportunities 


} for Research 
Needle Valve with Hose OLLOWING § the 
Connection ..... $5.00 designs and sug- 


gestions of Professor H. S. Booth, Western Reserve 
University, our chemical engineers have developed 
a laboratory set of Unit Parts which greatly facili- 
tate the manipulation of high-pressure gases from 
cylinders. These open a fascinating new avenue of 
research to those who previously have been hindered 
by the inadequacy of the available apparatus. 

Send for catalog describing the Unit Parts and 
a price list of our rare and common gases. Simply 
fill in the coupon. 


The Ohio Chemical & Mfg. Co. 
1177 Marquette St., N. E., Cleveland, Ohio 


“ Save Time in Research ” 


The Ohio Chemical & Mfg. Co., - 

1177 Marquette St., Cleveland, Ohio. 

(7 Please send mea catalog of your Unit Partsanda 
price list of rare gases. 


(6 
Oswald Griner Co., a Kansas Clty, MO. | 
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_All-Metal Quartz 
Spectrograph 


HILGER OPTICAL INSTRUMENTS 


ture and prices. Because of our intimate knowledge 
of the importation of scientific instruments and our 
long-standing relations with Adam Hilger Ltd., we 
can be of definite help to you when in need of Hilger 
apparatus. 


JAMES G. BIDDLE CO. 


| ELECTRICAL ano SCLENTIFIC INSTRUMENTS | 
1211-13 Arch STREET, Pa. 


“Frahm” Frequency Meters Siemens & Halske Precision Instruments Hilger Optical Instruments 
Direct-Reading Ohmmeters “ Pointolite ’”’ Lamps “ Megger” Testing Sets Wolff Potentiometers 
Mercury Condensation High-Vacuum Pumps and Oil-Sealed Rotary Vacuum Pumps 
Laboratory and Workshop Rheostats Speed-Measuring Instruments Standards of Resistance 


HE precision optical instruments made by Adam 
Hilger Ltd. include: Spectroscopic and Spectro- 
graphic apparatus, Photometric and Colorimetric ap- 
paratus, Polarimetric and Refractometric apparatus, 
Interferometric apparatus. Strain-viewers, Audiom- 
eters, Comparators, Extensometers, Echelons, Diffrac- 
tion Gratings, Etalons, Parallel Plates, ete. 
We have full particulars regarding all Hilger in- 
struments including latest catalogs, technical litera- 


» NEW « <« 


ELECTRIC SODIUM 


LIGHT 
for POLARIMETRIC work 


now available. 


bd 


TE 


LCULt 


i 

tatete 


Write for details to— 


Sole Distributors 


AKATOS, Inc. 


ENGINEERING BLDG., 114-118 Liberty Street 
NEW YORK CITY 
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L232a Michelson Echelon 


HE Echelon is composed of twelve 
© plane parallel plates, each 10mm 
thick, and has an aperture of 29 x 12mm. 
The width of step is Imm. The Echelon 
is carefully mounted in a brass case and 


intended for use with the edges placed 
$240.00 


horizontally 


We are in position to furnish larger Echelons with a larger number of plates and 
greater aperture, completely mounted in connection with a Direct Vision Prism, Collim- 


ator, and Observing Telescope. 


NOTE: High-Grade Optical Work. We are able to undertake the construction of 
special high-grade optical parts such as plane parallel plates, mirrors, and prisms of any 
description, and shall be glad to quote on receipt of specifications. 


The Gaertner Scientific Corporation 


1201 Wrightwood Ave. 


Chicago, U. S. A. 


4 


supplied. 


These seales can be furnished made of 


INVAR, first or second category, with low 
coefficient of expansion, or of 58% Nickel- 
steel, which has the same coefficient of 
expansion as steel and cast iron and is spe- 
ciaily recommended for checking measur- 
ing machines of these materials. All scales 
have a fine specular polish which permits 
ruling of very fine lines. Graduated in 
inch or metric units—scales of any reason- 
able length. 

Numerous types of comparators are also 


INVESTMENT BLDG. 


You SHOULD HAVE 


An Accurate 


Standard of Length 


with which to check 


your measuring apparatus 


For 70 years 
the Societe Genevoise 
d’Instruments de Physique 
have been makers of standard scales 


of the highest precision. 


Ask for catalog 437-A 


THE R. Y. FERNER Co. 


WASHINGTON, D. C. 
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for deflection potentiometers 


an 


EPPLEY STANDARD CELL 


(A Precision Standard of Electromotive Force) 


especially designed for the purpose 


The low temperature coefficient form of the International Standard of 
Electromotive force 


Cat. No. 103. Standard Cell, cadmium, unsaturated, of low internal resis- 
tance, not over 100 ohms, specially adapted for use with deflection potenti- 


ometers. Guaranteed to be within 0.01% of certified value. Negligible 
temperature coefficient. Mounted in brown bakelite case. 
With Eppley Laboratory Certificate . . . . . .. . . $25.00 


$ 5.00 


Bureau of Standards Certificate, extra . . . . . « 


THE EPPLEY LABORATORY, INC. 
SCIENTIFIC INSTRUMENTS 
NEWPORT, 


A 
Western 
Reserve 


Installation 


At Western Reserve University, in the Sterilization Room and Serum Preparation Room, Pathol- 
ogy Building, are Sheldon Tables equipped with Shelstone Tops. Receiving constant usage day in 
and day out, these Shelstone Tops remain in perfect condition, resisting acids and chemicals. 
We will be glad to furnish you with information regarding Shelstone Top Tables and their many 
desirous features, without obligation to you. 


E. H. SHELDON & COMPANY Muskegon, Michigan 


1 Laboratory Furniture Specialists for 33 Years 
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ANALYTICAL BALANCE 


1810 


This Balance was primarily designed for the educational laboratory in quantita- 
tive analysis where it has met with entire approval. It is, however, equally 
applicable to weighings in any laboratory because of its rugged construction, 
guaranteed accuracy and sensitivity, and long life. 


Bearings and knife edges are of first quality agate. Capacity 100 grams, 
sensitivity 1/20 mg. The beam is 63” long, sawed from a special hard rolled 
aluminum alloy with graduation in white on black with 50 divisions on each 
side of center, each division equivalent to 1/10 mg. Rider carrier of new im- 
proved type. Release mechanism of fall-away type with three-point suspension 
for beam. When Balance is at rest, all knife edges are free from the bearings. 
Independent pan arrest, self-locking type. Pans of aluminum, 23” diameter. 
Bows nickel silver 44” wide by 8” high. Case of polished mahogany with slate 
sub-base. Balance measures 164” long, 94” wide, 15” high. 


1810—Analytical Balance. As described above $75.00 


WILL CORPORATION 


LABORATORY APPARATUS AND CHEMICALS 
For 
CHEMICAL, BIOLOGICAL, METALLURGICAL AND CLINICAL LABORATORIES 


ROCHESTER, N.Y. 
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MONOBJECTIVE BINOCULAR MICROSCOPE 


With readily interchangeable binocular 
and monocular tubes 


MICROSCOPE DSA-1 


Stand DSA with simplified M»chani- 
cal Stage and Quadruple Nosepiece; 
Condenser n.a. 1.2 with Iris Dia- 
phragm Achromatic Objectiyes: 3, 8 
n.a. 0.20, 40 n.a. 0.65, 90 n.a. 1.25 (Oil 
Immersion). Paired Huygens Ocu- 
lars: 10x and 15x. Magnifications: 
30x to 1350x. 


Price, $225 f. o. b. N. Y. 


MICROSCOPE DSA-2 


Same stand as DSA-1, but with apla- 
natic condenser n.a. 1.4 and Apo- 
chrométic Objectives: 10 na. 0.30, 
20 n.a. 0.65, 40 n.a. 0.95 and 90 n.a 
1.3 (Oil Immersion). Paired Compen- 
sating Oculars: 7x, 10x and 15x. 
Magnifications: 70x to 1350x. 


Price $400.50 f. o. b. N. Y. 


A satchel type of carrying case can be 
supplied instead of the standard cabinet, 
at an additional cost of $4.00 


CARL ZEISS, INC. 


485 Fifth Ave., New York 


Pacific Coast Branch: 728 South Hill Street, Los Angeles, Calif. 


CARL ZEISS 
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